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a NEW STAINLESS STEEL , 
has been invented by (arpenter... 





This new Chrome-Nickel Stainless can do things that the 18-8’s 
can’t do. Invented in Carpenter’s laboratories, it is an austenitic 
steel with an extremely slow rate of work-hardening. 


We call the new steel Carpenter Stainless No. 10. Its slow rate of 
work-hardening eliminates fabricating problems often encoun- 
tered with the 18-8 grades of Stainless. The development of 
No. 10 makes practical for the first time the economical produc- 
tion of many kinds of Chrome-Nickel Stainless parts, such as 
recessed head screws and upset nuts. 


Carpenter Stainless No. 10 can be cold worked much easier 
than Type 302 Stainless. Its corrosion resistance is equal to 
and in some cases better than the 18-8 types. 


A technical bulletin describing Carpenter Stain- 
less No. 10 will be mailed if you will’drop us a 
line on your company letterhead. The bulletin 
will help you get to know this new Stainless, 
recently invented in Carpenter’s laboratories. 
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10 tons capacity “Hy-Power” cylinder. 








17¥2 tons capacity “Hy-Power” cylinder. 


“Hy-Power” Hydraulic 
Pressure Generator 


Here is an opportunity for design engineers and tool makers 
interested in securing simple, easy to use, “cost reducing” production 
ment for a minimum investment! HANNIFIN “HY-POWER” 

RAULICS has brought about an entirely new concept of the high 
speeds and extreme forces that can be developed hydraulically with 
small, compact, automatic work units. “Hy-Power” Hydraulic Pressure 
Generators give you up to 5,000 p.s.i. pressure at your finger-tips under 
instant, safe, automatic control. When. applied through one or more 
Hy-Power” Hydraulic Cylinders, almost any desired force is available 
for performing a wide variety of riveting, punching, pressing, shearing, 
forming, multiple riveting, multiple punching, and similar operations. 
Hanni n engineers will be glad to cooperate with you in supplying 
Hy-Power” pressure generators and cylinders for machines of your 
own design or in supplying complete “Hy-Power” work units. Send 
for information. 


HANNIFIN CORPORATION 


1115 S. Kilbourn Ave. Chicago 24, Illinois 
AIRCYLINDERS ee HYDRAULIC CYLINDERS © HYDRAULIC PRESSES 
PNEUMATIC PRESSES @ HYDRAULIC RIVETERS © AIR CONTROL VALVES 
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122 tons capacity “Hy-Power” cylinder. 





50 tons capacity “Hy-Power” cylinder. 


HERE’S HOW TO DO IT BETTER! FASTER! CHEAPER! 





Fabricating steel floor gratings with port- 
able “Hy-Power” Riveter. 







i 
Riveting cylindrical furnace section with 
stationary “Hy-Power” Riveter. 


age panes 









Punching 16 holes simultaneously with 
multiple polyangle punching set-up. 






Punching automobile radiator grill base 
bars with “Hy-Power” units. 





Heavy duty multiple punching machine for 
automobile frame side rails. 


NEW BULLETIN 
@ 28 pages of useful 
engineering and appli- 
cation data on “HY- 
POWER” HYDRAULICS. 


Lists specifications and 
dimensions for stand 
ard portable riveters, 
pressure generators, 
and cylinders — 7% to 
100 tons capacity. Send 
for your copy. 


Discuss “HY-POWER” HYDRAULICS 
with Hannifin Engineers at the Tool 
Show in Philadelphia — Booth 215 
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TOPICS 


VARIABLE-SCALE ruler, 12 inches long, is 
fitted with a triangular coil spring which, when 
expanded or contracted, spaces intermediate 
points proportionately. When fully compressed 
the scale has 100 markings to the inch. Divid- 
ing, proportioning and interpolation are facili- 
tated. 


PAINT made of resins, oils and waxes but no 
solvents is applied with a spray gun in which 
both the paint and surface are heated. Having 
no solvents to evaporate and leave a porous 
film, the paint has three times the life of ordi- 
nary paints according to its manufacturer, A. B. 
Antros, Sweden. 


XEROGRAPHY, new method of reproducing 
drawings and documents, employs a charge of 
static electricity on a sensitive metal plate and 
is expected to provide the U. S. Air Force with 
enlargements of microfilmed drawings at a frac- 
tion of their present cost. The selenium-coated 
plate is charged with electrons. During ex- 
posure in the camera, the electrons escape from 
the areas which receive light but are retained 
on the dark areas. Powder dusted on the plate 
remains only on areas with electrons. This 
powder image is transferred to paper and made 
permanent by heat. 


MERCURY TYPE BATTERY, used in the Air 
Force’s new air-sea rescue transmitter receiver, 
will not deteriorate with lack of use or with age. 
Replacing the Gibson Girl, the unit is far less 
cumbersome and much more reliable. 


FLUXES for difficult soldering jobs, devel- 
oped in England, are being distributed by New- 
age International Inc., New York City. Known 
as T.S.F. fluxes, they are self-cleaning, remove 
oxides and film from ferrous and nonferrous 
metals, are impervious to grease, do not corrode 
or rust, and evaporate from the finished job 
without leaving a halo. 


EXTRUDED ALUMINUM pipe will be used 
for the first aluminum gas line. An all-welded 
line will extend underground 1.8 miles in the 
Alabama-Tennessee Natural Gas Co. system. 





ELECTRICAL NOISE or _ microphonism 
caused by mechanical vibration of electronic 
tube elements is an important consideration in 
the application of instruments to aircraft, guid- 
ed missiles, automotive vehicles and industrial 
machines, according to Lester Feinstein, Syl- 
vania Electric Products Inc. Vibration of the 
mounting and rattle or resonance of the tube 
elements are causes of microphonism. Work on 
improving tubes to make them insensitive is 
under way. 


GALLIUM, produced in commercial quantities 
in high purity metallic form by the Aluminum 
Co. of America, has unusual properties. Melt- 
ing at body temperature, it has a wide liquid 
range and will not boil until it reaches 3600 F. 
It expands on solidification and wets the surface 
of many materials. 


RUBBER PARTS in a 1950 automobile, ex- 
clusive of tires and tubes, involve 350 to 400 
parts, weighing 70 to 100 pounds, according to 
the Goodyear Tire & Rubber Co. In 1925 the av- 
erage car used about three pounds, exclusive of 
tires and tubes. 


FRICTION MATERIAL for brakes and 
clutches, made by fusing woven asbestos tape 
with Bakelite phenolic resin, has been reported 
to be the most serviceable type used by New 
York taxicabs. 


COINING silver alloy washers from round 
wire rings effects savings up to 50 per cent over 
conventional stamping methods. Used for silver 
brazing preforms, the method was developed by 
the Lucas-Milhaupt Engineering Co. 


LUBRICANT containing molybdenum pro- 
vides a permanent low-friction antiseizing coat- 
ing and lubricates high-speed and high-pressure 
bearings effectively at either red heat or sub- 
zero temperatures, according to the Lockrey 
Co. Molybdenum, being extremely greasy and 
practically indestructible at high temperatures 
and pressures, has the peculiar faculty of plat- 
ing itself to any friction surface. 
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Machines Are Run by People 


ITHOUT its human operator the best machine in the world is a mere 

assembly of parts and materials. It takes the brains and muscles of 

men and women to give it life and keep it functioning. To suggest that 
designers don’t realize this fact may sound insulting, but there is ample evi- 
dence of failure on the part of engineers to regard the operator as an integral 
part of the machine just as much as the mechanical, electric, or hydraulic 
controls. 

No reputable engineer would attempt to design a machine without strict 
observance of scientific facts, yet too often designs are completed in disregard 
for the physiological and psychological facts that govern the operator’s be- 
havior. To an extent the marvelous adaptability of the human body and mind 
can overcome these limitations, but only to an extent. 

Examples of this weakness in design were encountered during the war 
when superior equipment seemingly failed to provide the quality results that 
were expected. Aircraft instrument dials were so designed that the pilot could, 
and did, read altitude incorrectly by increments of 1000 feet. Similarly, field 
artillery micrometer azimuth scale errors of 100 mils proved a serious problem. 
Antiaircraft equipment of high response and speed proved disappointingly slow 
in actual combat owing to human inability to correlate all manual operations 
speedily. Why? Instruments or controls, or both, had not been properly en- 
gineered to match the essential human servo link. 

Much can be done to insure that machines really “fit the man” as they 
should. Among the little explored means by which the designer can supple- 
ment his native horse sense in achieving this end is the application of time 
and motion study procedures to the design of machine controls. Elsewhere in 
this issue the techniques are explained, using a simple production machine as an 
illustrative example. The principles are just as applicable to the housewife 
operating her electric ironing machine or to the pilot taking his plane off the 
ground. An important effect of the technique described is that it brings the 
operator definitely into the picture even to the extent of physical representa- 
tion by a template. The designer is thereby forcefully reminded of the oper- 
ator’s presence and his vital part in the smooth functioning of the man- 
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a NEW STAINLESS STEEL 
has been invented by ( arpenter . - 









This new Chrome-Nickel Stainless can do things that the 18-8’s 
can’t do. Invented in Carpenter’s laboratories, it is an austenitic 
steel with an extremely slow rate of work-hardening. 







We call the new steel Carpenter Stainless No. 10. Its slow rate of 
work-hardening eliminates fabricating problems often encoun- 
tered with the 18-§ grades of Stainless. The development of 
No. 10 makes practical for the first time the economical produc- 
tion of many kinds of Chrome-Nickel Stainless parts, such as 
recessed head screws and upset nuts. 









Carpenter Stainless No. 10 can be cold worked much easier 
than Type 302 Stainless. Its corrosion resistance is equal to 
and in some cases better than the 18-8 types. 











A technical bulletin describing Carpenter Stain- 
less No. 10 will be mailed if you will drop us a 
line on your company letterhead. The bulletin 
will help you get to know this new Stainless, 
recently invented in Carpenter’s laboratories. 












Economical production of many Chrome-Nickel 
’ ‘ headed parts has been made possible by 
Carpenter's invention of a new Stainless Steel 


that has a very slow rate of work-hardening. 
tT er THE CARPENTER STEEL COMPANY, 120 W. Bern Street, Reading, Pa. 
h / | Export Department: 233 Broadway, New York 7, N. Y. “CARSTEELCO” 
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Type Analysis: Carbon...0.08% max. Chromium...16.00% Nickel... 18.00% 
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HE Clarke Sanding Machine Company of 
Muskegon among other things stresses 
“Noiseless operation”, “Rugged construction”, 
and “Dependable year after year performance”, 
in connection with their excellent Floor Main- 
tainers. One of the chief factors responsible for 
the remarkable service and satisfaction these fine 
machines give is the precision cut G.S. Gearing 
used for power transmission. Smooth, quiet, 
long-lived and dependable G.S. Fractional Horse- 
power Gearing is chosen by more and more of 
our country’s leading manufacturers from coast- 
to-coast. x If you have a problem in which pro- 
duction runs of better Small Gearing is involved 
by all means put it up to G.S. today! 


our 4-page catalog-bulletin. It illustrates and des- 
cribes over 80 different types and applications of G.S. 
Small Gears, from 12 D.P. and finer. Ask for it on 
company letterhead, please. 


BAIR Specialties 


Spurs + Spirals - Helicals « Bevels + Internals - Worm Gearing - Racks + Thread Grinding 


pemees oY 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 








For anyone interested in 


























Authoritative 
Documented 
Illustrated 


Dimensions and 
Capacity Tables 
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BALL BEARINGS 














MORE THAN any other single invention perhaps, the 
mechanized conveyor system lifts the load off man’s 
back and puts it on the machine. 

It is a typically American invention, and it repre- 
sents a typically American way of getting things done. 

By originating and developing ball bearings which 
are lubricated-for-life and are sealed to keep dirt out, 
New Departure made a contribution of major im- 
portance to the modern conveyor system. 

Proved in installations operating under rugged con- 
ditions, in temperatures from below zero to desert 





heat, and exposed to dust and dirt... carriers de- 
veloped around these lubricated-for-life conveyor 
bearings are giving years of service without any cost 
for greasing. 

The story of New Departure Conveyor Bearings 
and the services that go with them is told in a new 
booklet, illustrated above. 

If you design or manufacture or use conveyor 
systems, you will find it interesting and helpful 
reading. Mailed promptly, to requests on business 
letterheads. 
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Classified for convenience when studying specific 


Design and Calculations 


Bearings, antifriction, selection and 
lubrication, Edit. 132 

Bearings, roller, protecting from elec- 
tric current, Edit. 98 

Bending, charts simplify production 
and design calculations, Edit. 127 

Bevel-gear trains, Edit. 108 

Gear teeth, full-fillet, calcuating ra- 
dius, Edit. 126 

Inspection machines, electronic, Edit. 
140 

Motion analysis, Edit. 90 

Production design of power take-off, 
Edit. 101 

Quality control, Edit. 198 

Relief valve, hydraulic, Edit. 121 

Saw, portable power, Edit. 118 

Splined connections, torque capacity, 
Edit. 143 

Springs, design for maximum energy, 
Edit. 129 

Sprinkler, power, Edit. 119 

Toggle, jaw force determination, Edit. 
104 


Transfer plates for hydraulic fluid, 
Edit. 111 


Engineering Department 


Equipment, Edit. 158; Adv. 189 
Experimental equipment, Edit. 95, 
118, 158; Adv. 56 
Supplies, Edit. 158; Adv. 
189, 233 


165, 170, 


Finishes 
Plastic, Edit. 148, 204 


Materials 


Aluminum alloys, Adv. 41-47 

Carbides, cemented, Adv. 68 

Carbon graphite, Adv. 62 

Copper alloys, Adv. 23, 87 

Felt, Adv. 181 

Gray iron, Adv. 223 

Magnesium alloys, Edit. 118 

Mica, Edit. 95 

Nickel alloys, Adv. 12 

Plastics, Edit. 119, 148; Adv. 
232 

Rubber and synthetics, Adv. 232 

Stainless steel, Edit. 145; Adv. 4, 53, 
64, 209, 221 

Steel, Adv. 37, 53, 82, 153 


193, 


Parts 


Balls, Adv. 228 
Bearings: 
Ball, Edit. 132, 148, 176; Adv. 6, 
13, 159, 160, 176, 245 





Needle, Adv. 61 
Roller, Edit. 98, 132; Adv. 13, 173, 
176, 179, 182, 186 
Sleeve, Edit. 150; Adv. 34, 62, 73, 
149 
Belts, Adv. 69, 245 
Brakes, Adv. 203 
Brushes, power, Adv. 168 
Cams, Adv. 239 
Carbide parts, Adv. 68 
Carbon-graphite parts, Adv. 63 
Castings: 
Centrifugal, 
238 
Die, Adv. 46 
Permanent mold, Adv. 46 
Precision, Adv. 210, 228, 236 
Sand, Adv. 46, 195 
Chains: 
Conveyor, Adv. 32, 75 
Roller, Adv. 78, 199, 224 
Silent, Adv. 32 
Clutches, Adv. 203, 232, 234 
Cold-headed parts, Adv. 39 
Collars, Adv. 230 
Controls (see Electric controls) 
Conveyors, Edit. 96 
Counters, Edit. 148; Adv. 227 
Couplings, Edit. 147, 154; Adv. 33, 
205, 236 
Drives, adjustable speed, Adv. 52, 180, 
Electric accessories, Adv. 238 
Electric actuators, Adv. 233 
Electric controls: 
Capacitors, Edit. 146 
Control assemblies, Adv. back cover 
Control stations, Edit. 152 
Rectifiers, Adv. 229 
——_ Edit. 148, 150; Adv. 166, 


Edit. 156; Adv. 192, 


Solenoids, Adv. 191 
Starters, Edit. 148; Adv. 8, 66, 71 
Switches, Edit. 152, 156; Adv. 235 
Thermostats, Adv. 88 
Timers, Edit. 147; Adv. 214 
Transformers, Edit. 146; Adv. 236 
Electric heating units, Adv. 24, 57 
Electric motors, Edit. 154, 178; Adv. 
inside front cover, 1, 20, 26, 35, 36, 
57, 77, 203, 211, 215, 217, 231, 242, 
244 
Engines, Adv. 206, 212, 239, 241 
Fasteners: 
Locking, Adv. 25, 210, 235 
Nuts, bolts, screws, Adv. 25, 31, 
49, 51, 175, 178, 202, 233, 244, 247 
Filters, Edit. 146, 156; Adv. 237 
Fittings, Adv. 22 
Forgings, Adv. 45, 225 
Gages, pressure, etc. 
ments) 
Gears, Edit. 108, 119, 126; Adv. 5, 
50, 83, 212, 228, 230, 237 
Ground parts, Adv. 230 


(see Instru- 
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design problems 


Heat exchangers, Adv. 70 
Hoppers, Edit. 145 
Hose (see Tubing) 
Hydraulic equipment: 
Cylinders, Adv. 85, 188 
Motors, Adv. 10, 187, 213 
Pumps, Edit. 97, 114; Adv. 10, 187, 
200, 213 
Systems, Adv. 9, 169, 219 
Valves, Edit. 116, 121, 156; Adv. 11, 
54, 55, 187, 198 
Instruments, Edit. 96; Adv. 59 
Joints, Edit. 147; Adv. 234 
Lubrication and equipment, Edit. 150, 
152; Adv. 28, 58, 184, 250 
Machined parts, Adv. 42, 44, 234 
Motors (see Electric motors, Hydraul- 
ic motors) 
Mountings, vibration, Adv. 194, 216 
Piston rings, Adv. 207 
Plastic parts, Adv. 80 
Plugs, Edit. 154 
Pneumatic equipment: 
Cylinders, Adv. 188 


Compressors, Adv. 171, 235, 239 
Valves, Adv. 55, 198, 242 
Powder-metal parts, Adv. 84, 174, 


216 
mps (see also Hydraulic and Pneu- 
ee Ay Edit. 146, 156, 178; Adv. 
19, 237, 241, 245 
Reducers, speed, Edit. 145, 147; Adv. 
40, 190, 208, 234 
Rings, retaining, Adv. 29 
Rubber and synthetic parts, Adv. 226 
Seals, packings, gskets. Bdit. 145, 
152: Adv. 2, 38, 48, 65, 79, 155, 157, 
163, 238, 241 
Sheaves, Edit. 150 
Springs, Edit. 129; Adv. 177, 220 
Sprockets, Adv. 33 
Stampings, Adv. 220, 231 
Torque converters, Adv. 151 
Transmissions, variable speed, Edit. 
150; Adv. inside back cover 
Tubing: 
Finned, Adv. 60. ‘ 
Flexible, metallic, Edit. 152; Adv. 
30, 218, 244 
Flexible, nonmetallic, Adv. 21 
Seamless, Adv. 74, 197, 221, 249 
Welded, Adv. 14, 74, 201 
Universal joints, Edit. 176; Adv. 242 
Valves (see also Hydraulic and Pneu- 
matic), Edit. 150; Adv. 22, 183, 231 
Weldments, Adv. 76, 214 
Wheels and casters, Adv. 245 
Wire and wire products, Edit. 154; 
Adv. 172 


Production 


Machines, special, Adv. 16 


MACHINE DESIGN is indexed in industrial Arts Index and Engineering Index Service, both: available in libraries generally. 
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Testing and equipment, Edit. 140; 
Adv. 167, 218 
Welding equipment, Adv. 185 
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THERE’S A WIDESPREAD NEED 
for small motor starters . . . and you'll 
meet it in a big way with the new 
Noark Protectit. This compact, modern 
device provides dependable automatic 
overload protection and is designed 
throughout for truly superior service. 
The new Noark Protectit has double- 
break silver contacts welded to phos- 





FEDERAL ELECTRIC 


e PROTECTIT @ 


ULLETIN @ 


A TAI NC 
{ ATALOG 


PRODUCTS COMPANY 


NEWAR 





New Federal Noark Protectit is today’s 
outstanding fractional horsepower manual motor starter 


phor bronze contact springs. Reset after 
tripping is automatic. Individual arcing 
chambers confine each arc and assure 
rapid extinction. The bimetallic over- 
load element is time-proven and accu- 
rate. Overload relay heaters are con- 
veniently mounted from the front of 
the Protectit with a single screw. 

New Noark Protectits are rated in 1 


h.p., 115-230 V., single phase A. C., 
and in % h.p., 115-230 V., D. C. 
Surface enclosure and open types; 
flush mounting Protectits using stand- 
ard flush plate available. Order from 
your Federal Distributor. And have 
him send you a descriptive folder. 
Federal Electric Products Company, 
50 Paris Street, Newark 5, New Jersey. 





EEDERAL NOARK i 


Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales Offices in principal cities. 
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HERE’S HOW TO DO IT BETTER! FASTER! CHEAPER! 









7¥2 tons capacity “Hy-Power” cylinder. 


10 tons capacity “Hy-Power” cylinder. 








25 tons capacity “Hy-Power” cylinder. 





35 tons capacity “Hy-Power” cylinder. 


“Hy-Power” Hydraulic 
Pressure Generator 


Here is an opportunity for design engineers and tool makers 
interested in securing simple, easy to use, “cost reducing” production 
equipment for a minimum investment! HANNIFIN “HY-POWER” 
HYDRAULICS has brought about an entirely new concept of the high 
speeds and extreme forces that can be developed hydraulically with 
small, compact, automatic work units. “Hy-Power” Hydraulic Pressure 
Generators give you up to 5,000 p.s.i. pressure at your finger-tips under 
instant, safe, automatic control. When. applied through one or more 
“Hy-Power” Hydraulic Cylinders, almost any desired force is available 
for performing a wide variety of riveting, punching, pressing, shearing, 
forming, multiple riveting, multiple punching, and similar operations. 
Hannifin engineers will be glad to cooperate with you in supplying 
“Hy-Power” pressure generators and cylinders for machines of your 
own design or in supplying complete “Hy-Power” work units. Send 
for information. 


HANNIFIN CORPORATION 


1115 S. Kilbourn Ave. Chicago 24, Illinois 
AIR CYLINDERS ¢@ HYDRAULIC CYLINDERS e¢ HYDRAULIC PRESSES 
PNEUMATIC PRESSES © HYDRAULIC RIVETERS © AIR CONTROL VALVES 
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1242 tons capacity “Hy-Power” cylinder. 


172 tons capacity “Hy-Power” cylinder, 





50 tons capacity “Hy-Power” cylinder. 





Fabricating steel floor gratings with port- 
able “Hy-Power” Riveter. 














Riveting cylindrical furnace section with 
stationary “Hy-Power” Riveter. 









Punching 16 holes simultaneously with 
multiple polyangle punching set-up. 


= 





Punching automobile radiator grill base 
bars with “Hy-Power” units. 





Heavy duty multiple punching machine for 
automobile frame side rails. 


NEW BULLETIN 
@ 28 pages of useful 
engineering and appli- 
cation data on “HY- © 
POWER” HYDRAULICS. 
Lists specifications and 
dimensions for stand 
ard portable riveters, ~ 
pressure generators, 
and cylinders — 7% to 
100 tons capacity. Send 
for your copy. 


Discuss “HY-POWER” HYDRAULICS 
with Hannifin Engineers at the Tool 
Show in Philadelphia — Booth 215 
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VARIABLE-SCALE ruler, 12 inches long, is 
fitted with a triangular coil spring which, when 
expanded or contracted, spaces intermediate 
points proportionately. When fully compressed 
the scale has 100 markings to the inch. Divid- 
ing, proportioning and interpolation are facili- 
tated. 


PAINT made of resins, oils and waxes but no 
solvents is applied with a spray gun in which 
both the paint and surface are heated. Having 
no solvents to evaporate and leave a porous 
film, the paint has three times the life of ordi- 
nary paints according to its manufacturer, A. B. 
Antros, Sweden. 


XEROGRAPHY, new method of reproducing 
drawings and documents, employs a charge of 
static electricity on a sensitive metal plate and 
is expected to provide the U. S. Air Force with 
enlargements of microfilmed drawings at a frac- 
tion of their present cost. The selenium-coated 
plate is charged with electrons. During ex- 
posure in the camera, the electrons escape from 
the areas which receive light but are retained 
on the dark areas. Powder dusted on the plate 
remains only on areas with electrons. This 
powder image is transferred to paper and made 
permanent by heat. 


MERCURY TYPE BATTERY, used in the Air 
Force’s new air-sea rescue transmitter receiver, 
will not deteriorate with lack of use or with age. 
Replacing the Gibson Girl, the unit is far less 
cumbersome and much more reliable. 


FLUXES for difficult soldering jobs, devel- 
oped in England, are being distributed by New- 
age International Inc., New York City. Known 
as T.S.F. fluxes, they are self-cleaning, remove 
oxides and film from ferrous and nonferrous 
metals, are impervious to grease, do not corrode 
or rust, and evaporate from the finished job 
without leaving a halo. 


EXTRUDED ALUMINUM pipe will be used 
for the first aluminum gas line. An all-welded 
line will extend underground 1.8 miles in the 
Alabama-Tennessee Natural Gas Co. system. 


ELECTRICAL NOISE or 
caused by mechanical vibration of electronic 
tube elements is an important consideration in 
the application of instruments to aircraft, guid- 
ed missiles, automotive vehicles and industrial 
machines, according to Lester Feinstein, Syl- 


microphonism 


vania Electric Products Inc. Vibration of the 
mounting and rattle or resonance of the tube 
elements are causes of microphonism. Work on 
improving tubes to make them insensitive is 
under way. 


GALLIUM, produced in commercial quantities 
in high purity metallic form by the Aluminum 
Co. of America, has unusual properties. Melt- 
ing at body temperature, it has a wide liquid 
range and will not boil until it reaches 3600 F. 
It expands on solidification and wets the surface 
of many materials. 


RUBBER PARTS in a 1950 automobile, ex- 
clusive of tires and tubes, involve 350 to 400 
parts, weighing 70 to 100 pounds, according to 
the Goodyear Tire & Rubber Co. In 1925 the av- 
erage car used about three pounds, exclusive of 
tires and tubes. 


FRICTION MATERIAL, for brakes and 
clutches, made by fusing woven asbestos tape 
with Bakelite phenolic resin, has been reported 
to be the most serviceable type used by New 
York taxicabs. 


COINING silver alloy washers from round 
wire rings effects savings up to 50 per cent over 
conventional stamping methods. Used for silver 
brazing preforms, the method was developed by 
the Lucas-Milhaupt Engineering Co. 


LUBRICANT containing molybdenum pro- 
vides a permanent low-friction antiseizing coat- 
ing and lubricates high-speed and high-pressure 
bearings effectively at either red heat or sub- 
zero temperatures, according to the Lockrey 
Co. Molybdenum, being extremely greasy and 
practically indestructible at high temperatures 
and pressures, has the peculiar faculty of plat- 
ing itself to any friction surface. 
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how manufacturers improved their products .. . 
cut production costs with the aid of 


REVERE PRODUCTS and SERVICE 





UPPER LEFT shows brass shell of the Rev-O-Lite as it comes 
from the bulging die. Without any extra finishing, which would 
have been necessary had shell been made of strip and brazed, 
shell is chrome plated as shown at lower left. Af right is the 

assembly of the Rev-O-Lite ready for action on 
the roofs of all kinds of emergency vehicles such as police 
patrol cars, ambulances, fire trucks, etc. Chrome finish base 
is of cast zine alloy. 


1. In the development of their Rev-O-Lite, a revolvin 
warning light for emergency vehicles, the Balfor 
Corporation, Jacksonville, Florida, found themselves 
faced with a production problem regarding the cylin- 
drical shell which contains the lights. The question was; 
what would be the most efficient and economical way 
to produce this shell that measures 6” in length and 
is 4%” in diameter at the ends? Should it be formed 
from a metal strip and brazed? Could tube be used and 
bulged in a die? Or, should some other method be 
employed. 

Revere, working with the design engineers of the 
Balford Corporation, exchanged ideas, weighed the 
pros and cons of various methods; experimented. They 
found that by using 70/30 Revere Brass Tube in a 
light anneal temper, it would take the bulging in the 
die satisfactorily and at the same time show up well as 
far as grain size control was concerned. By this method, 
complicated and costly forming operations and braz- 
ing could be eliminated; production speeded and the 
shell formed without any unsightly seam. Also, no 
extra hand finishing would be necessary before plating. 


2. How can you make a letter box plate out of wrought 
brass and at the same time have it look like cast brass? 
This problem of the H. B. Ives Company, New Haven, 
Conn., came up while the Ives engineers were design- 
ing a new type plate employing a new method of inter- 
locking the flap and the frame of the box to insure its 
being weather-tight. 

Casting was ruled out as too costly and impractical 
to construct. If brass strip was used it had to be heavy 
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generally accepted as 
items in cast brass. Another example of 
plished when manufacturer and supplier work together. 


Line drawing directly above shows detail of construction 
with Ives exclusive, Weather-Tite interlocking feature. 


enough to simulate cast hardware, yet sufficiently flex- 
ible to complete a U bend on a 7” length without 
fracture or distortion. Also, because the finished plate 
would in most cases call for a natural brass finish, the 
stock had to be the right color. 

After several consultations with Revere Technical 
Advisory Service and experiments in their own shop, 
it was suggested that Revere sheet brass of .062” 
thickness and of a certain temper be used. That was it! 
The combination of proper design and heavy gauge 
metal resulted in a neat but rugged appearance. The 
wrought construction made it possible to produce a 
Weather-Tite plate with exclusive interlocking feature 
without costly machining operations. In addition, 
finishing costs were reduced to a minimum. 

Perhaps one of the many types of Revere Brass or 
one of the other Revere Metals or Alloys can help you 
improve your product—cut your production costs. 
Why not tell Revere’s Technical Advisory Service 
about your metal problems? Call the Revere Sales 
Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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KLIXON PROTECTORS Prevent 
Motor Burnouts, Reduce Repairs and Replacements 


Burnout . . . not the motor illustrated because the motor manufacturer has 
included inherent overheat protection by building-in a Klixon Protector. 


Out of sight and out of mind, the Klixon Protector keeps constant guard... 
always ready to shut the power “off” should the motor become dangerously 
overheated. When it cools to a safe operating temperature it snaps the power 
“on” again automatically. And because it is built-in by the manufacturer, the 
Klixon Protector and motor provide a tested combination that assures long 
motor life. 


Motor manufacturer after manufacturer extend the life line of their motors by 
including K!ixon Protectors . . . automatic reset types that recycle automatically 

- manual reset types that require the “red button” to be pushed to reclose 
the circuit. 


Protect your motor-driven products by using and specifying motors with 
built-in Klixon Protectors. Also request that transformers, solenoids, variable 
voltage transformers and other electrical equipment have Klixon over- 
heat Protectors. 





SPENCER THERMOSTAT Division of Metals & Controls Corporation KLIxo 2503 Forest St., Attleboro, Mass. 
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HOW KLIXON PROTECTORS WORK! 








CLICK ... IT'S OFF! 


Should a motor become overheated and 
dangerously hot, the Klixon Protector 
snaps the power “off” preventing the 


motor from burning out. 









ATA, 


SAC 








the 





% 





— 


CLICK ...IT’S ON! 
When the motor cools to safety, the 
Klixon Protector snaps the power “‘on” 
automatically, or by pushing the red but- 
ton when the manual reset type is used. 
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Machines Are Run by People 


ITHOUT its human operator the best machine in the world is a mere 

assembly of parts and materials. It takes the brains and muscles of 

men and women to give it life and keep it functioning. To suggest that 
designers don’t realize this fact may sound insulting, but there is ample evi- 
dence of failure on the part of engineers to regard the operator as an integral 
part of the machine just as much as the mechanical, electric, or hydraulic 
controls. 

No reputable engineer would attempt to design a machine without strict 
observance of scientific facts, yet too often designs are completed in disregard 
for the physiological and psychological facts that govern the operator’s be- 
havior. To an extent the marvelous adaptability of the human body and mind 
can overcome these limitations, but only to an extent. 

Examples of this weakness in design were encountered during the war 
when superior equipment seemingly failed to provide the quality results that 
were expected. Aircraft instrument dials were so designed that the pilot could, 
and did, read altitude incorrectly by increments of 1000 feet. Similarly, field 
artillery micrometer azimuth scale errors of 100 mils proved a serious problem. 
Antiaircraft equipment of high response and speed proved disappointingly slow 
in actual combat owing to human inability to correlate all manual operations 
speedily. Why? Instruments or controls, or both, had not been properly en- 
gineered to match the essential human servo link. 

Much can be done to insure that machines really “fit the man” as they 
should. Among the little explored means by which the designer can supple- 
ment his native horse sense in achieving this end is the application of time 
and motion study procedures to the design of machine controls. Elsewhere in 
this issue the techniques are explained, using a simple production machine as an 
illustrative example. The principles are just as applicable to the housewife 
operating her electric ironing machine or to the pilot taking his plane off the 
ground. An important effect of the technique described is that it brings the 
operator definitely into the picture even to the extent of physical representa- 
tion by a template. The designer is thereby forcefully reminded of the oper- 
ator’s presence and his vital part in the smooth functioning of the man- 
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and machine operation charts. 
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illustrate the excellent ef- 

fects that can be obtained 
by applying the critical analyses 
of motion study to the redesign 
of machines, jigs, fixtures, and 
tools. The machine designer has 
been frequently castigated either 
directly, or by inference, for his 
failure, when designing, to take the 
human operator into account. This 
article, without attempting to en- 
ter into a discussion of the fairness 
or unfairness of this charge, pre- 
sents an extremely simple tech- 
nique to obviate this failure in de- 
sign. The procedure outlined should 
enable a machine designer to test 
his plans prior to the construc- 
tion of the equipment in order to 


Fig. 2—Right—Typical man and ma- 
chine operation chart. This chart is 
actually that for original method of 
“Drill Holes in Hinge Channel”, an 
example selected for simplicity. Each 
symbol shown repeats at each step 
until a new symbol appears 
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determine the suitability of the design for ease of 
human operation and to remedy any shortcomings 
he may discover. The machine designer must learn 
only three things in order to do this easily and ef- 
fectively : 








1. How to make a man and machine operation chart 

2. How to make a human template 

3. How to use these two tools to produce more usable 
equipment. 


| These three steps are detailed in the subsequent 
} portions of this article. : 


M-M Chart Gives Detail Analysis 


MAN AND MACHINE OPERATION CHART: A man and 
| machine operation, chart is a graphic means of por- 
)j traying the separable steps performed by a person’s 
: body members when he is doing a job which takes 
Hi place essentially at one location, and also indicates 
the actions of the equipment and its relationship 
to the man work. It is basically a description, in 
graphic form, of what the operator and his equip- 
“ment do. The symbols used and the steps which are 
separately identified are shown in Fig. 1. 

} Basic steps in making a man and machine operation 
Jchart are as follows: 





— 


. Chart should be constructed after the preliminary 
assembly drawings or sketches of the equipment 
are made 

2. A form such as that used in the illustrative example 

of Fig. 2, or a blank sheet of paper, may be used 

3. Although the chart may begin at any point in the 

cycle of work it is usually most convenient to be- 
gin with the first hand motion (or movement of the 
operator) attributable to a specific part.* (A cycle 
of work is taken to be the complete pattern of mo- 
tions required to bring a unit of the product to 
the stage of completion typical of the operation) 
4. A method of operating the machine should be as- 
sumed by the designer and the first step of the 
hand which begins the cycle should be classified 
into the proper category according to Fig. 1 and 
an entry made on the first line as was done in Fig. 2 

5. Action planned for the other hand at this same 
time should be placed on the same line opposite 

this first symbol 

6. Similarly, all the motions of both hands should 
be placed on the chart, care being taken to show 
on any one line only those actions which take 
place simultaneously 

7. Using the appropriate machine symbols from Fig. 

1, the machine sequence is detailed in the third 

column, care being taken to place the appropriate 

symbols on the proper lines so as to indicate the 
planned simultaneity of man and machine actions. 


The man and machine operation chart shown in 
Fig. 2 is for the task of “Drill holes in hinge chan- 
4 nel” using a special drill setup. This is an extremely 
simple application and has been chosen so that the 
“4 illustration of principle and procedure is not masked 
@na maze of details. 
§ Since this machine has been put into use, a picture 


@of it is available and is shown in Fig. 3. Assuming 
* The first and last cycle of a work spell may be different from 
my “her cycles. It is usually desirable to chart a typical cycle. 
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this motion analysis work had been done at the proper 
time the machine designer would have had available 
only drawings of the equipment as shown in Fig. 4, 
which shows the data needed. 


HUMAN TEMPLATE: Templates are given in Fig. 5 
for a human plan and profile view. By cutting out 
parts to the indicated scale and assembling them 
an articulated template is obtained for use on scale 
drawings of equipment. With this template the ma- 
chine designer is equipped to apply these techniques 
to actual design. 

How To CHECK AND IMPROVE EQUIPMENT DESIGN: 
Place the appropriate templates in position on both 
a plan and a profile view of the equipment, move the 
template’s body members to the position required 
to perform the first step on the chart, apply the 
following check list questions to the step (as ap- 
plicable), keeping the objectives in mind, and repeat 
this procedure for each step. 


Check List For Design 


OBJECTIVES 


. Minimum number of steps 

. Easiest steps 

. Least movements 

. Use of both hands 

. Avoidance of awkward positions, movements and 
postures 

. Staying in normal work area 

. Reducing down-time 

H. Doing as much as possible during’ machine on- 

time. 


Hoa Pp 


Q 3 


CHECK LIST QUESTIONS 
1. Can a suboperation be elimianted? 
a. As unnecessary 
Can the control, feed, adjustment, etc., be incor- 
porated into the equipment or given to the feet? 
. By a change in the order of work 
. By a change of controls 
By a change in layout of equipment or supplies 
. By combining controls 
By a slight change in specifications of raw ma- 
terial 
See designer of product 


g. By a slight change in product 
See designer of product. 


moana se 


2. Can a suboperation be made easier? 


a. By better handles 
Handles should allow maximum flesh contact, 
without sharp corners, for power; small diameter 
for speed without power. Use template to de- 
termine if they are in a convenient position 

b. By changing leverage 
Use human template to check position of pull, ef- 
fective leverage, increase or decrease as necessary 

c. By changing position of controls 
Are they near the correct hand and in the normal 
work area or can they be moved into it? Use 
template to check. Make sure pedals do not re- 
quire a balancing act 











. By better material containers or chucks 
Can a smooth motion be used to get parts in and 
out of containers, chucks, jigs, etc? Use template 
to check 

. By using inertia if possible 
Can wheels be weighted to spin rather than be 
laboriously turned? Use template to check whether 
heavy parts set in motion may be carried or moved 
in a relatively straight or smooth line? If wheel 
is to be spun, is it in convenient position? 


























By using power boosting 
Can a control actuate an air or hydraulic cy- Sao 
linder if much force is required rather than be 
fully manual? Check position for control with 
human template 


























. By lessening visual requirements’ 
Use template to check line of sight and necessary 


position of the head. Is it comfortable, clear, at Fig. 4—Above and Below—Layout drawings of spe 
a reasonable distance and safe ? drill setup and associated equipment 


. By better workplace heights 
Keep controls such that worker need not stoop 
or reach too far above his elbow height. Try to 
keep controls used in sequence at same height, if 
not combinable. Use template to check observance 


Fig. 3—Photograph of original machine and workplace 



































of normal work area by the operator. 


i. By increasing safety 
Use template to check whether worker stays in 
safe area. 


8. Can a movement be eliminated? 


a. As unnecessary 
Change location of controls, material, etc. 


b. By a change in the sequence of operation 
ce. By combining controls 


d. Can material be air ejected, dropped or mechanic- 
ally removed? 


4. Can a movement be made easier? 


a. By a change in location of controls, material, etc. 
Relocate to shorten distance. Use template to 
check 
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b. By changing direction of movements 
Use template to check direction. Easiest when Examine positions of all controls and materials in 
counterbalanced by other body member or body respect to human template and attempt to so lo- 


° 


a! inch to 1 foot scale, suitable for cutting out and by. 
on your company letterhead. Upper body data from Alford, L. P., Production Handbook, Ronald Press, } 
, p. 591; Eye data from Moon and Spencer, Lighting Design, Addison-Wesley Press, Cambridge, Mass., 1948 


. By using different muscle groups 

Shift location of controls, materials or tools to 
use the first muscle group in this list that is strong 
enough for the task: 


1. Finger (not desirable for heavy loads) 5. Can a hold be eliminated? (Holding is extremely fa- 
2. Wrist tiguing) 
3. Forearm a. As unnecessary 
4. Upper arm b. By an air fixture or power feed. 
5. Trunk or legs (use template to determine 
probable muscle group used) 6. Can a hold be made easier? 
. By making controls and their location, and loca- a. By shortening its duration 
tions of materials, such that movements may be Check speed of air clamps and chucks 
smooth and continuous rather than jerky. Check b. By using stronger muscles 
with human template and draw flow path of hand Foot-operated vises for instance. Use human tem- 
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e. By changing from body to arm motioris 


cate them as to avoid having the operator under 
the necessity of moving from his work station. 
See if he can be allowed to alternate at sitting 
or standing. Controls must be centralized for this. 


















































Fig. 7-sDrawing of improved equipment. Produc- 
increase of 138 per cent resulted 
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plate to locate proper position relative to work 
preceding and following use of foot. 


7. Can a delay be eliminated or shortened? 
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a. As unnecessary 
Can other work be conveniently done at this point 
such as get or set aside material? Use template to 
ascertain whether it is within convenient range of 
operator 

b. By a change of some of the work to the other 
hand or foot 
Move controls etc., to most convenient position as 


indicated by human template 

c. By combining operations 
Consolidate functions to speed up part of work 
done by machine when human is idle. This is often 
a source of great saving. 


Application of these steps to the job used as an 
illustration suggested the use of a new operation 
sequence, shown in the chart of Fig. 6, and an accom- 
panying redesign of the machine, shown in Fig. 7. 
An air cylinder was provided for the drillhead and 
an air jet was added to eject chips automatically at 
the conclusion of the drill cycle. Locations of the 
controls and materials were changed and the cyclic 
nature of the work pattern was altered. These 
changes resulted in an increase in production over 
the origin-i method of 138 per cent. 


Techniques Must Be Understood 


This improvement could well have been made prior 
to the actual inception of work at much less expense 
had the three steps presented in this article been ap- 
plied before rather than after the machine was set 
up. It is to be noted that these techniques, if under- 
stood by machine designers, will enable them to co- 
operate with industrial engineers instead of forcing 
the latter group to criticize after equipment is in 
operation. The best industrial productivity is ob- 
tained when all those concerned with production 
effectiveness learn to work together. Such techniques 
as presented here should facilitate such co-operative 
activity and result in tremendously improved overall 
designs for all types of machines. 


High-Speed Belt Loader 


N INTERESTING conveyor belt application is 
shown on the Euclid loader in the accompany- 
ing illustration. Endless conveyor belts 54 inches 
wide are used to load 13-yd bottom dump trucks. A 
200-hp diesel engine mounted on the loader drives 
the belt at the head pulley, loading 16 cu yds into the 
trucks in about 30 or 35 seconds. Operator of the 
tractor controls starting and stopping of the conveyor 
unit as each dump truck is filled and a new one moved 
into place. 
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SCANNING the 


Synthetic mica, right, has essentially the same 
properties, as natural mica but is able to with- 
stand much higher temperatures. Produced at the 
National Bureau of Standards in co-operation with 
the U. S. Bureau of Mines and the Colorado School 
of Mines, the largest crystals grown so far have a 
surface area of four square inches. To avoid using 
high pressures in synthesizing the mica, fluorine com- 
pounds are used at atmospheric pressure. Raw ma- 
terials are quartz, magnesite, bauxite, and a fluoro- 
silicate compound. The mixture is placed in a plat- 
inum-lined crucible and melted in a 1400 C furnace. 
As the mixture cools, mica crystals grow from a tiny 
seed at the bottom. 

Increasing labor costs have made unprofitable the 
process of hand splitting natural mica into sheet. 
Some foreign countries can still process it cheaply 
by hand methods but producers in the United States 
are concentrating on the production of half-trim 
mica. If successful control of crystal orientation in 
the growth of synthetic mica can be developed, ma- 
chine methods could be used for large scale domestic 
production of sheet mica. In this way the United 
States could become self-sufficient with respect to 
this valuable insulating material. 


Mechanical displacements may be measured 
electrically with the differential transformer shown 
schematically, right below. When the armature of 
the transformer is displaced in either direction, in- 
duced voltages in the instrument vary linearly with 
the displacement. Three coils are wound on a single 
spool inside of which is the free moving armature. 
Alternating current is supplied to the center or pri- 
mary coil, generating a magnetic flux. This flux is 
distributed by the armature, inducing voltages in 
secondary coils on each side of the primary coil. With 
the secondary coils connected in series bucking rela- 
tionship, there is no voltage output if the armature 
is centered. If it moves to the left, voltage in the 
left coil increases. Movement to the right increases 
the voltage in the other coil. Movement may be in- 
dicated on a calibrated voltmeter, recorded on a chart 
or transmitted by a servo. Designed by Automatic 
Temperature Control Co., the transformer exerts a 
Negligible reaction force on the transmitting device 
and has been used with bourdon tubes, bellows, dia- 
Phragms, floats, and thermostats. 
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Conveying bulk material into a pressurized 
or vacuum chamber for continuous processing is ef- 
fected with chain conveyors having pressure holding 
sections shown above. On a feeding conveyor, two 
pressure sections are employed, one on the feed and 
one on the return to make a closed circuit. For a 
conveyor discharging from a pressurized chamber, 
two pressure sections are also utilized. Designed by 
Hapman Conveyors Inc., the pressure section has a 
flexible-rubber inner sleeve, making an airtight space 
between it and the outer casing. Air pressure in this 
space contracts the inner sleeve to produce a snug 
fit with the chain flights as they pass through, ef- 
fecting a sliding seal and holding the pressure in the 
conveyor beyond the sleeve. The flights are solid 
construction with pin chains between as shown in the 
cutaway view. 
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When cooling is required, water is employed in. 
stead of air to contract the inner sleeve and to serve 
as a heat transfer medium. For temperatures above 
the range of rubber, silastic material is employed, 
The conveyor drive sprocket assembly at the dis- 
charge end of the feeder is maintained at the pres. 
sure of the process. 


Self-indexing gage, below, provides for four 
different bends in a press brake. This rotary type gage 
has a gear rack on a bracket attached to the brake 
punch which engages a gear on each successive up- 
stroke, indexing the gage to the stop position re- 
quired for the bend. For repetitive bends the rack 
is disengaged, making a single-stop gage. The stops 
are adjustable both as to depth of setting and gage 
length in this unit designed by General Gas Light Co. 











Gage shown top of next page accurately meas- 
ures the change in diameter of a tensile test speci- 


men. Developed at the National Bureau of Standards 
for making true stress-strain tests at temperatures 
between —196 and +100 C, the instrument measures 
accurately to 0.0001-inch when calibrated against an 
optical comparator. The maximum deviation of any 
measured point on the true stress-strain curves cor- 
responds to a change in diameter of less than 0.0001- 
inch, indicating the accuracy of the instrument. 

In the gage, one sliding and two fixed anvils are 
connected through a lever mechanism to a dial gage. 
The anvils are SAE 52100 steel and the lever and 
pivot knife edge are AISI 440C stainless, heat treated 
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to Rockwell C63 and C55, respectively. The frame- 
work is cold-rolled monel. 

Change in diameter of the test specimen is fol- 
lowed by the sliding anvil held against the specimen 
with slight pressure from a tension spring. Move- 
as- | Ment of the anvil is transmitted to the dial indicator 
ci- | by a simple lever having a knife edge pivot. Four 
rds | flexure strips maintain the lever in position. The 
res | Sliding anvil is attached to the lever arm with a small 
res | tension spring to facilitate installation of the gage 
an | the specimen. Six ribs on the anvil serve as bear- 
ny | tg surfaces. Both ends of this anvil and the con- 
or- | tact ends of the fixed anvils have a dihedral angle 
)i- | of 50 degrees and a radius of 0.02-inch. 

At an angle of 60 degrees with the fixed anvils, 
ire | the sliding anvil moves 1.5 times the change in di- 
ze. | ameter of the specimen. Length of the lever arm 
nd | between the pivot and anvil is approximately 2% 
ed | inches, and the length between the pivot and dial in- 
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dicator is about 5 inches, making the total magnifi- 
cation of the lever and anvil system three times. In 
use, about fifteen minutes are allowed for the gage 
to reach temperature equilibrium. When moved up 
and down over the gage length of the test specimen 
the diameter at minimum cross section is easily de- 
termined. Alignment of the axis of the instrument 
with the specimen at any point is determined by 
minimum reading. 


Bladeless pump designed by Fairbanks-Morse 
employs centrifugal action of a spiral passage in its 
impeller instead of conventional blades. This enables 
it to handle liquids containing large solids or fibrous 
materials and to operate with increased efficiency 
within its capacity range. Shown below are an im- 
peller and a typical core for casting to indicate the 
path of flow through the impeller. The pump is ca- 
pable of handling fibrous material ten to twenty-five 
times that which a conventional unit will handle. 
For a specific solid size, a bladeless pump has one- 
half the capacity of the required conventional pump, 
providing more efficient operation where flows are 
relatively low. 










































































Isolating 


4 MT 


NE of the major problems encountered during suff 
the development of the homopolar motor-gen- low 
erator shown in Fig. 1 was the design of bear- 4 i 

ing assemblies to withstand the loads imposed by cont 
the rotating element and to isolate the bearings heat 
from stray magnetic flux induced by the fields. Due pro} 
to other elements of the design and application, the anc 
generator—rated at 400 kw and 18.7 volts—is de] 1, 
signed as a vertical unit to run at 1200 rpm. Driven 
by a 600-horsepower synchronous motor mounted at 
the top of the unit, it is connected to the motor 
through an adapter ring to assure proper alignment 
of bearings. 

Weighing 18,000 pounds, the rotating element is 
supported entirely by a pedestal carrying a large 
spherical roller thrust bearing, Figs. 2 and 3. This 
bearing is well adapted to carry the load and has 
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Fig. 3—Right — Lower bearing assembly L 
showing oil circulation, water cooling and F) 
method of electrical shielding 
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Fig. 1—Above—Direct- 
current homopolar mo- 
tor-generator, rated 
400 kilowatts 18.7 volts, 
supplies power for the 
magnets of a synchro- 
cyclotron for nuclear 
research projects 














Fig. 2 — Right — Alum- 
inum alloy pedestal 
base showing the bear- 
ing housing 
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sufficient radial capacity to eliminate the need of a 
lower guide bearing. The upper bearing bracket Fig. 
4, is mounted at the extreme top of the unit and 
contains a double-row, self-aligning spherical roller 
bearing, Fig. 5, of sufficient capacity to take an ap- 
proximate radial load of 8000 pounds due to unbal- 
ance and air-gap loadings. 

Inasmuch as the shaft carries the magnetic flux 
from the pole face to the armature punchings, consid- 
erable flux strays from the shaft and must be diverted 
from the bearings or they too may become homopolar 
generators by cutting this flux. This would cause 


Stationary 
Pole Piece (Stee!) 





Cooling Coils 
~ Thrust Plate 
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Shoft (Steel) 


roller failures in the bearings after a short period 
of operation. Each of the bearings is mounted on a 
stainless steel stub shaft, carefully machined and 
fitted to the main flux carrying shaft. 

Since the lower bearing is mounted close to the 
magnetic field and on a stainless-steel shaft, special 
means of diverting stray flux are required. This is 
accomplished by mounting a rotating scavenging 
plate, Fig. 3, at right angles to the magnetic shaft 
just below the stationary pole piece. By controlling 
the air gap, stray flux from the center of the mag- 
netic shaft is induced by low reluctance to follow the 





























path through the scavenging plate and thus is di- 
verted from the bearing. 

To further protect the bearing, a revolving steel 
scavenging sleeve is fastened to the scavenging ring. 
This provides a path for stray flux in the bearing 
housing and cover to return to the scavenging ring 
and into the pole piece. This path is induced again by 
the use of controlled air gaps. A final diversion is 
accomplished by mounting the bearing in a steel en- 
closing cage of revolving and stationary parts, ac- 
curately turned and finished, with small air gaps to 
divert any stray flux which may have penetrated 
other protective means. Further, the outer race is 
magnetically insulated from the steel enclosure to 
prevent detrimental circulating current. 


Lubricant Is Water Cooled 


Action of the roll retainer is adequate to circulate 
the oil through the rollers and lubricate the bearings. 
The oil is cooled by water circulating in coils under 
the oil level and requires approximately two gallons 
of water per minute to hold the bearings to 50 C. Oil 
viscosity of 1500 seconds Saybolt at 100 F was found 
to be satisfactory for the applications. 

Lower bearing and housing are supported in a 
cast-aluminum base plate, Fig. 2, which carries the 
total weight of the rotating and stationary elements. 





















Fig. 4 — Above — Top 
bracket of the  syn- 
chronous motor which 


is mounted above the Electrical 
generator. The small Insulation 
motor-driven pump cir- 

culates oil to bearing need 
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Fig. 5—Right—Details of 
upper bearing assembly 
showing oil circulation, 
electrical insulation, 


and reservoir for cool- 
ing water 
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Here again a nonmagnetic material assists in minimiz- 
ing the stray magnetic flux. A circuit opening thermo- 
stat and relay is mounted in the bearing housing 
and adjusted so that elevated bearing temperatures 
would open the incoming power lines and shut the 
unit down. 

The upper bearing, mounted on a stub shaft along 
with the synchronous motor rotor and slip rings, is 
supported by the top bracket shown in Fig. 4. Outer 
race of the radial bearing, Fig. 5, is electrically in- 
sulated from the housing and allows for thermal 
expansion of the rotating element. It is so far re- 
moved from the heavy magnetic fields that no added 
shielding from stray flux is needed. Chambers in the 
housing are designed so that the lower one encloses 
the bearing and the upper one acts as a receiver 
of hot discharge water from the generator slip rings 
mounted on the main shaft. This water is introduced 
into the slip rings through a tube in a hole in the 
main and stub shaft and discharges around the tube 
into the receiver above the bearing. 

Not a self-circulating oil type, the upper bearing 
utilizes an oil pump to draw oil from the housing 
and pass it through a copper tube heat exchanger 
and flow switch before it is fed to the top of the 
bearing. The pump passes two gallons of oil per min- 
ute and the cooling system requires two gallons per 
minute to maintain a bearing temperature of 60 C. 
Oil with a viscosity of 350 seconds Saybolt at 100 F 
was found to be satisfactory. 

The bearings on this machine have been selected 
to have a life of 200,000 hours under normal operat- 
ing conditions. This could be determined only after 
careful analysis and proper design of the flux divert- 
ing features and bearing mounts. The combination 
should give trouble-free service for many years. 
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. ... of this power take-off mech- 
anism resulted in unusual savings 
in labor, materials and maintenance 
REND of recent years 
has been to higher man- 
ufacturing cost in all 
products. These increased 
¥ costs have been reflected in 
: increased sellirig price to cus- 
tomers. About two years ago 
it was decided to check the 
Warner power take-off to de- 
termine whether a change in 
design, material, or method of 
manufacture, could reduce its 
cost. All three approaches 
were made on this mechanism 
and the results show the 
Fig. 1—Top Page—Original design of the value of designing for produc- 
Warner single-speed truck power take-off. tion. 
Design of cast case requires special dry The old design Warner 
sand cores for producing the undercuts single-speed power take-off 
Fig. 2—Above—Power take-off unit redesign. made for most 114 and 2-ton trucks is shown in Fig. 
Draft in one direction permits economical 1. These units mount on the standard SAE opening 
casting in a single green sand mold of the truck transmission and are used to drive such 
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auxiliary equipment as dump mechanisms, tank-truck the stamped shift lever, the shift rail had a deep 


pumps, tail-gate lifts, wrecker truck hoists, and sim- milled slot on the end. Examination of the main cage 
ilar mechanisms. casting reveals undercuts which require two dry sand 

In this original design, which is similar to competi- cores to be made for each casting. These cores were 
tive products, the oil seal is held in position with a loose pieces which’ had to be set in the green sand 
cap screw and washer which required a drilled and mould. Pattern wear always caused fins and mig. 
tapped hole in the case. A separate casting carries match which required considerable snagging to pro- 
the shift lever and control cable. To accommodate duce a satisfactory casting. 


Fig. 3—Below—Detail drawings showing design of old and new shifter 
rail. Improved tooling eliminated the need for grinding the extension 
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fig. 4—Cast shift lever bracket and the new improved 
stamped design which eliminates all machining operations 


The shape of the case casting was altered to allow 
draft in one direction only. Therefore, no loose dry 
cores were required. Examination of the new case 
design in Fig. 2 reveals a casting which can be made 
entirely in a green sand mould. Experience in man- 
ufacturing the old design with cored holes in the 
casting indicated greater economy in drilling from 
the solid. 


Cleaning of Casting Important 


The primary reason for this is that cored holes 
less than one inch in diameter are difficult to clean 
thoroughly of foundry sand and sand wears core 
drills at an extremely rapid rate. These casting 
changes allowed a $0.106 reduction in the casting cost. 
The weight of the new casting is 0.7-lb greater than 
the old design. This additional weight is more than 
compensated for by the lower pound price on the 
casting. 

The old shift rail compared to the new rail, Fig. 3, 
shows the elimination of the milled slot. This milling 
operation cost $0.023 in direct labor. 

Cap screw and washer for holding the oil seal, Fig. 
1, are eliminated by an elongated tab on the new 
stamped shift lever bracket. Elimination of the cap 
screw and washer save $0.008 per unit. In Fig. 4 
the new style stamped shift lever bracket is shown 
along with the old cast style. The stamping requires 
no machining operations. The old cast style bracket 
required four drilling, one slot milling, and one face 
milling operation. This cast bracket cost $0.057 for 
the casting alone compared to a cost of $0.034 on the 
new stamped style. Machining the old bracket cost 
additional $0.076 in direct labor. 

The savings made from design changes are sum- 
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marized in the following tabulation: 





CO SI ind eels ss bee pe wh eas die $0.106 
Shift rail bracket . 0.023 
Shift rail : be. 0.023 
Elimination of shift bracket machining 0.076 
Elimination of cap screw and lock wacher 0.008 
Total per unit $0.236 


The second phase of this analysis concerned the 
change of material in the power take-off. The case 
had always been cast iron. Aluminum was checked 
and found to be more expensive, so cast iron was 
specified on the new design. The gear in the old de- 
sign was made from AISI 8620 material. The new 
design uses this same material. The new shift rail 
and old shift rail are of the same material and heat 
treatment. 

The third phase of this analysis concerned the 
machining of the various parts. Two improvements 
were made. The new shift rail, Fig. 3, was set up 
with carbide tools and a roller turner on a turret 
lathe. This roller turner produces such a smooth sur- 
face on the 0.738-inch diameter that the grind on 
this surface was eliminated. The new case, Fig. 2, 
was tooled on a special three-way machine which drills 
and bores all the holes on three sides at the same 
time. This operation saves $0.085 in direct labor on 
the case machining. 

Total savings of $0.321 in manufacture are quite 
attractive and, in addition, the new design has greater 
eye appeal. The castings are smoother and require 
very little snagging. The new casting has the same 
finish texture all over due to the elimination of dry 
sand cores. The machining operations are more ef- 
ficient and the accuracy better; drills and tools last 
longer. The increased tool life and other intangibles 
are not included in the savings mentioned. 

A price reduction on this unit was given our cus- 
tomers early in 1948. This was most unusual at a 
time when all other prices were still increasing. 
Warner’s profit percentage is the same on the new 
selling price as on the old higher price. Another 
redesign is now being considered on this same unit 
as there are further possibilities for additional sav- 
ings by design refinements. 


They Say... 


“A company without a program for technological 
betterment is a poor risk. The most conservative at- 
titude toward profits today is a policy of deliberate 
risk-taking. The biggest gamble is to do no research 
at all”—Enpear A. JETT II, assistant director, Armour 
Research Foundation. 


“The responsibility of an engineer is above and 
beyond that of producing materials and machines. 
He also has a definite responsibility to see that the 
devices he has created are used constructively” — 
K. B. McEAcurRon, Jr. manager, technical education 
division, General Electric Co. 
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Determining Toggle J : 


OGGLE joints are most often applied to opera- 

I tions which require large forces and permit 

short strokes. They may have arms of equal 
or unequal lengths, and may be either simple or com- 
pound linkages. The simple toggle or the primary 
toggle of the compound linkage may be operated by 
hydraulic or pneumatic cylinder, screw, cam, solenoid, 
or lever. The crank-operated toggle joint is a special 
form of compound toggle joint. 

A typical toggle application is the press shown in 
Fig. 1. The cylinder-operated single toggle joint em- 
ployed has arms of equal length. Being basic, this 
joint can be used to illustrate the method of predict- 
ing the maximum force that can be developed between 
the jaws of a toggle press. 

MECHANICS OF TOGGLE DESIGN: Geometry of the 
toggle is shown in Fig. 2. Relations between the de- 
sign variables are given by the following equations: 


P cos a 
F 2 
X= 2L (1 cos a) 


H=Lsina 


Squeezing force, P, is obtained by multiplying the 
force ratio, P/F, by the applied force, F, in pounds. 
The values of X’ and H’, Figs. 3, 4, 5, and 6, are com- 
puted for a toggle joint having arms 1-inch long. 
Therefore, to determine the actual values of X and 
H, multiply X’ and H’ by the length of the toggle 
arm, L, in inches. 

Trigonometric relations of the joint indicate the 
theoretical possibility of developing an _ infinitely 
large force between the jaw and anvil. This possi- 
bility is emphasized by plotting P/F vs angle a, Fig. 
7. Effect of deflection in the frame and workpiece 
were neglected in plotting Fig. 7. Actually, large 
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forces are developed only when the frame and work 
piece are extremely rigid. 

To calculate the greatest possible jaw force, P, it 
is necessary to compute the rigidity of the frame and 
workpiece, and to co-ordinate the deflection rate of 
the frame and workpiece with the force-displacement 
characteristic of the toggle joint. 

The force-displacement characteristic is represented 
by a P vs X curve developed from Fig. 4 for each 


Fig. 1—Above—Press employing cylinder-operated single 
toggle with equal arm lengths 





Fig. 2—Schematic diagram of single toggle having equaliy , 
arm lengths with design variables indicated 





Ii} 


























MACHINE DESIGN—March, 1950 








By Roy C. Marker 
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toggle joint by taking into consideration the toggle 
arm length, L, and the applied force, F. 

Defiection rate of the frame and workpiece, re- 
ferred to as the “frame deflection rate” is calculated 
by means of the deflection formulas for members 
loaded in tension and compression, bending, and 
shear. The frame deflection rate is the sum of de- 
flections of the frame members and workpiece, in 
inches, which contribute to the distortion of the frame 
and workpiece at the contacting face between the jaw 


3—Displacement (X’) vs. angle (a) 
single toggle having one-inch arms 


Fig. 4—Force ratio (P/F) vs. displace- 
ment (X’) of toggle shown in Fig. 3 


and workpiece, and may be visualized as a compres- 
sion of the workpiece plus separation of jaw and anvil. 
The deflections are calculated for an arbitrary load 
which can in most cases, be taken as 1000 lb. The 
frame deflection rate is then expressed in terms of 
inches per 1000 lb. This distortion of the frame and 
workpiece (which produces the resistance to the 
jaw’s movement) is graphically represented by a 
straight line on the P vs X chart developed for the 
specific toggle joint under consideration, Fig. 8. The 


Fig. 5—Height (H’) vs. angle (a) of 
toggle shown in Fig. 3 





X'= 2 (1-cos 0) 
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slope of the line is equal to the frame deflection rate 
in inches per 1000 lb. 
As the jaw moves forward it engages the work- 


piece at some point determined by the position of the ° 


anvil. In most designs the anvil position is adjust- 
able to provide for differences in workpiece thickness 
and to obtain the maximum possible jaw force. By 
increasing the workpiece thickness or advancing the 
anvil toward the jaw, it is possible to displace a 
frame deflection rate curve to the right until it inter- 
sects the P vs X curve. Under this condition the 
toggle joint will stall at a value of X equal to that 
of the lower intercept and exert a correspondingly 
reduced force. Thus, for optimum results when the 
press is used for quantity production, the anvil should 
be adjusted so that the maximum plus tolerance in 
the workpiece thickness will not cause the toggle 
joint to stall at any point short of its complete stroke. 


TOGGLE MECHANICS APPLIED TO PRESS DESIGN: Prin- 
ciples of the foregoing method were used to improve 
the design of a press similar to that shown in Fig. 1. 
The toggle arms are 4-inches long and the press is 
powered by a 2-inch hydraulic cylinder at 375 psi 
which produces a thrust of 1175 lb. For a load of 
1000 lb on the workpiece the various members had 
the following calculated deflections in inches: 


Toggle arms (compression) 0.000213 
Toggle pins (shear) 0.000283 
Adjusting screw (compression) 0.000138 
Bed plate (tension) , 0.000135 
Bed plate (bending due to eccentric loading) 0.002060 
Toggle anchor block (shear and bending) 0.000520 
Adjusting screw block (shear and bending) 0.003000 
Workpiece (compression) 0.001000 
Frame deflection rate 0.007349 


The P vs. X chart for this press is shown in Fig. 8. 
The frame deflection rate of 0.0073 inches per 1000 
lb is also shown on the chart, and its intersection 
with the vertical axis indicates that the maximum 
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force, P, equals 10,700 lb. To increase P, the bed- 
plate was redesigned with heavier ribs, and the ad- 
justing screw block was more securely anchored. The 
frame deflection rate decreased to 0.0022 inches per 
1000 lb as a result of stiffening the bed and block, 
and the maximum force, P, increased to 16,000 Ib. 
It should be noted that the squeezing force, P, was 
increased 50 per cent without changing the linkage 
or size of cylinder. 


DESIGN PROCEDURE WHEN CYLINDER FORCE VARIES: 
If the applied force, F, is not constant throughout the 
entire stroke then it is necessary to construct a P 
vs X curve in the following manner: 


1. Plot a F vs H curve as determined by the op- 
erating characteristics of driving mechanism 

2. Construct P/F vs X and X vs H curves for the 
toggle joint using Figs. 4 and 5 





Fig. 8—Linear curves are of the frame deflection rates 
fore and after press redesign. Force axis intercepts im 
cate toggle jaw force that can be developed 
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Fig. 9—Diagram of toggle having unequal arm lengths 


3. Select several values of X from the X vs H curve 
and determine the corresponding values of H 


and F from the X vs H and F vs H curves 

4. Multiply the values of P/F and F corresponding 
to the same value of X and plot this product 
as a function of X. This is the P vs X curve for 
the toggle joint when powered by a variable 
force, F, and is used in exactly the same man- 
ner as described earlier for the toggle joint 
driven by a constant force. 


In some situations a toggle joint having unequal 
arms may be of value. Such a toggle joint is shown 
schematically in Fig. 9. The geometry of this toggle 
indicates the following relations: 

P 1 
F- (tan a + tan b) 





X = L; (1 — cosa) + Le (1 — cos b) 


Thus, if L,; = L., then a = b and consequently P/F 
= (cot a)/2 and X = 2L (1-—cos a). However, if 
L, is made infinite in length, then angle b is zero, 
P/F = cot a, and X = L (1-—cosa). These results 
indicate that the toggle joint shown in Fig. 9, which 
is equivalent to having one arm, Lo, of infinite length, 
exerts twice the theoretical jaw force, P, and has one- 
half the jaw movement, X of a toggle joint having 
two arms of equal length. 

Friction in the various joints and between the slid- 
ing parts has been neglected in this analysis; how- 
ever, it is usually found to have a negligible effect 
on the output of the toggle joint, particularly when 
angle a is small. 


Refrigeration System Operates On Water 


N absorption refrigerating machine that uses 

plain water as a refrigerant and a simple salt 
as an absorbent operates at double the efficiency of 
ammonia machines and represents a lower initial cap- 
ital investment. 

The working cycle of the unit, made by Carrier 
Corp., is as follows: Water to be chilled is sprayed 
into a flash evaporator located in the upper portion 
of the absorber-cooler shell. Since this shell is main- 
tained at a high vacuum, a portion of the chilled 
water evaporates and cools the remaining water. 
Chilled water drains from the cooler tank, and is 
pumped to the load. Temperature of the chilled water 
leaving the machine depends on the concentration 
and temperature of the salt solution sprayed over the 
coil located in the lower portion of the shell which 
forms the absorber section. The salt solution ab- 
sorbs the water vapor flashed in the evaporator. 

Heat of absorption of this vapor tends to raise the 
temperature of the solution, which is therefore cooled 
by water passing through the absorber coil in order to 
maintain the solution at a proper temperature. The 
absorption of water vapor reduces the salt concentra- 
tion of the solution, thus also reducing its absorbing 
power. Therefore the weak solution is continuously 
drained from the absorber shell and delivered by the 
solution pump to the upper shell for re-concentration. 
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By Paul Grodzinski 
Mechanical E 
London, England 


Bevel Gear Trains 


. - » how to calculate shaft angles of intermediate gears 


two shafts at a given angle, Fig. 1, can be de- 

signed by cut and try methods, a general solu- 
tion to the problem has not hitherto been available. 
To remedy this situation the author has evolved the 
general method presented in this article. 

Fig. 1 shows the general problem. Shaft OA can 
be considered as the driving shaft, and shaft OC as 
the driven shaft, which include a given angle. Be- 
tween these shafts another shaft OB is to be included, 
so that when all shafts are equipped with bevel gears 
with numbers of teeth N,, No, Nz, a distinct transmis- 
sion ratio R = N,/N; is available which, of course, is 
independent of the ratio between the gears N, to N, 
and N;. The condition of rolling between the bevel 
gears requires that the three shafts intersect in one 
common axis. This is easily understood from the fact 
that gear N. can be considered at first as a part of 
the gear couple N,N>2, and further as a part of the 
second gear couple N.N3. 

The following relations between the angles can be 
read from Fig. 1: 


A LTHOUGH a triple bevel gear drive between 


Y2 ao + a3 (2) 
¥* va Tf Ye (3) 
where 7, ¥;, Yo, are the included angles of the shafts; 
and a, &, a; the pitch cone angles of the bevel gears. 


The condition of the rolling on the common point O 
is geometrically represented by the fact that the cone 
length C is equal for each of the three gears. Taking 
D,, D. and D, as the pitch diameters of the gears, 


C = D;/2sin a, = D2/2sin ag = D3/2sin az (4) 


with D, N,/P, D. = N2/P and D, = N;/P, the 
diametral pitch, P, being necessarily equal for all 
three gears, 


C/2P = N;/sin a, = Ne2/sin az = N3z/sin az (5) 
Equation 5 can be divided in the two relations 


N, _ sina, ¢ 
y? a E én Ke sot a (6) 
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N3 sin a3 


— = — (7) 
Ne SiN ag 
With the aid of Equations 1 and 2 and some usual 
transformations, the known relations for bevel gears 
with shaft angles other than 90 degrees are obtained: 


sin y 
nena (8) 





tan ag = —— 

Ni 
—— + COS 71 
N 





Fig. 1—A triple bevel gear drive in which 
angle between driving and driven shafts ( 
and (OC) is known, and the speed ratio is ki 
the angles between the idler shaft (OB) and 
other shafts are to be determined 
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sin 
tan ag = » . eae 0 GB9 
N 





3, 
tT COS Y2 


2 





The foregoing two expressions for tan a», the pitch 
cone angle of the intermediate wheel, must be iden- 
tical, hence 


et ee (10) 


Introducing N,/N2 = a, N3/Nz2 = b, and N,/N3z = 
ce = a/b, that is, a = be, the following main equation, 
derived in the Appendix, results 


sin yi sin Y2 


-— - tan ao (11) 
b + COS Y2 


ar cos ¥1 
GRAPHICAL SOLUTION: Fig. 2 gives values of the 
function tan a, according to Equation 11, using a with 
y, and b with y2. This main diagram is extended by a 
diagram representing the sum of co-ordinates, 7, + vo, 
for performing the necessary subtraction y. = 7 — 7. 
Use of the diagram is shown by the following ex- 


ample: Ify7 = 90 degrees, N,/Ng = a = 2; N3/N2 = 
b = 0.5, the values of tan a, to be used lie on the 
curves 2 for a and 0.5 for b. The actual value must be 
found by trial. Try at first the value 7, = 60 degrees, 
entering the chart at point A; go up to curve 2, and 
locate the point B; then go down to the auxiliary dia- 
gram to point C on line y = 90 degrees, horizontally 
to point D (having thus performed the subtraction 
90 — 60 = 30 degrees), and follow the line for y = 30 
degrees to point EZ, whence go vertically to point F on 
curve 0.5. If this were the right solution, the points 
B and F would be on the same level. This will seldom 
be the case at the first trial, and usually there is a 
difference A = B — F or F — B. An auxiliary dia- 
gram, Fig. 3, is constructed to determine the differ- 
ences for successive values; for instance, for y, = 60, 
65 and 70 degrees, values of A are drawn as ordinates 
on the diagram with the correct positive or negative 
sign. The values have to be connected by a curve and 
the intersection point with the horizontal line for A = 
0 gives the required value y,, for which tan ao, as well 
as y — 7, has an equal value. The precision of the 
solution can be further controlled by calculation, and 
eventually the value obtained graphically can be im- 
proved. 

The auxiliary diagram forming the lower part of 
Fig. 2 can be omitted, as the simple calculation y — 7; 
can be made mentally. 


GRAPHICAL AND APPROXIMATE SOLUTION: For this 
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solution the formulas hitherto presented are somewhat 


changed. Utilizing Equation 11, multiplying and re- 
arranging, 
bsiny, — asin yo cos y; Sin y2 — sin y; COS y2 


Replacing 7. by y — 7, 


b sin y; a sin (y ¥1) sin (y 2 ¥1) (13) 
Expanding the left-hand side and rearranging, 
sin y,(b + acos y) — (cos y;) asin y 
sin(y — 2 yi) (14) 


It is evident that the left-hand side can be repre- 
sented as the sine of a difference when the expression 
b + acos y and a sin 7 can be brought to a correspond- 
ing form. This is made by the substitution 
(15) 


r COs ¢ b a cos y 


r sin « asin y (16) 


The auxiliary values r and ¢ are determined by the 
expressions 


asin y - 
tan « (17) 
b + acos y 


r2 a? sin? y + (b acos y)* (18) 


This substitution brings Equation 14 to the form 
Werner Bloch for proposing this solution 


* The author is indebted t 


+2] 





























r sin (y, — ¢) = sin (y — 2 71) (19) 


The problem can now be solved by drawing the two 
sine curves, the common intersection point giving the 
required value for 7,. This is illustrated in Fig. 4, 
The curve corresponding to the left-hand side of Equa- 
tion 19 has amplitude r, phase-difference «, and fre- 
quency .+ 1. The sine-curve corresponding to the 
right-hand side has amplitude — 1, frequency 2, and 
phase-difference 7. For the example solved in Figs, 
2 and 3, substitution in Equations 17 and 18 gives « 
— 75 degrees 58 minutes approximately, and r = 2.06, 
y being 90 degrees. 

For practical applications, it is only necessary to de- 
sign the curves for a distinct interval where the angle 
can be expected. For this purpose a criterion* is help- 
ful. Since a = bc, Equation 13 can be written: 


sin (y — 271 
b - —$——$___—___—_ 


(20) 
As the value b can be assumed to be always posi- 
tive and greater than 0, its value cannot be below 0; 
letting the numerator = 0, therefore, 7,>(7/2). On 
the other hand, if the denominator is 0, b will become 
infinite; also, this case is impossible. 
In the second case, 


sin y, = c sin (y — yi) = ¢ sin y cos 71 


ec sin y,; cos y (21) 


(Concluded on Page 180) 
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By P. H. Warren, Jr. 


The Heald Machine Company 
Worcester, Mass. 





Fig. 1—Left — A typical 
Heald Bore-Matic preci- 
sion borer which em- 
bodies a complex hy- 
draulic system for auto- 
matic cycling 


Fig. 2—Below — Cored 

transfer plate utilized 

in the Bore-Matic hy- 
draulic system 


. . - simplify complex hydraulic installations 


UCCESSFUL application of hydraulic power to 
S operate machinery depends to a large extent on 
the method by which the fluid is transferred 
from its source to and from the different control units 
and valves involved. This, of course, is extremely 
important in the case of precision machine tools, Fig. 
1, and similar equipment which is hydraulically ac- 
tuated. 
There are three basic ways of accomplishing the 
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transfer of a hydraulic pressure medium. First and 
probably most common, is to effect hydraulic fluid 
transfer between valves by piping. This presents nu- 
merous difficulties because of the large number of con- 
nections required for even the simplest of circuits 
necessary to provide a variety of cycles for a given 
standard machine. Second, all control valve units 
may be housed in a single body. This involves ex- 
tremely complex porting and drilling, makes the 
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valves inaccessible and _ the 
body housing so large that a 
greater machine base cavity 
must be provided, thus often 
weakening the strength char- 
acteristics of the machine it- 
self. Third, transfer plates 
housing all the complex con- 
trol circuits in a panel may be 
used. The Heald Machine Com- 
pany makes wide use of this 
later method in their new line 
of Bore-Matics, internal and 
surface grinding machines, 
Fig. 2. 

Hydraulic transfer plates ac- 
tually are not new but recent 
refinements and developments 
have placed them in a category 
of unusual value and economy 
where precision hydraulic con- 
trol is a necessity. Fundamen- 
tally speaking, these transfer 
plates are cast with cored pas- 
sages and are bolted together 
in a double or triple layer to 
provide the desired manifold 
arrangement. To the front of 
the first plate are bolted the 
various valve units which di- 
rect and control the flow of 
the hydraulic fluid. An intri- 
cate honey-combed nerve cen- 
ter for hydraulic circuits is the 
result of this construction, 
Fig. 3. 

The manufacture of these 
plates presents a number of 
interesting casting and ma- 


Fig. 3—Drawing of a triple trans- 

fer plate showing the complex 

arrangement of circuits obtained 
in a minimum of space 
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LH. BORING VALVE 
TAPPET 


uMIT SWITCH 


LH. SLOW AND FAST 
FEED CAMS 


INTERMEDIATE STOP 
VALVE TAPPET 


LH. BORING VALVE 
a CONTROL VALVE 


PRESSURE GAGE 
HOLE FOR TESTING 
MACHINE PRESSURE 


LH. AUXILIARY VALVE 


INTERMEDIATE STOP 
VALVE 


WAYS LUBRICATION 
TWO-WAY CONTROLS 


REVERSE VALVE 


chining problems. Extra large risers are cast with 
each plate. These risers provide a heavy mass of slow 
cooling metal which helps to prevent shrinkage and 
provides a means of absorbing casting impurities 
which might adversely affect the structure of the 
plates. After casting, the cored passages in the plate 
are burred and shot blasted to provide a smooth 
track for the oil, free from sand, ridges, etc. The 
plate is then milled off to rough size. 

Before the plates are drilled and tapped, a trans- 
parent Lucite platen or master locates three master 
holes and the plate is turned over and double 
checked for correct alignment; from these holes the 
drill jig is located. Next comes surface grinding to 
an accuracy which will permit no leakage when the 
plates are bolted together—no gasket is used. The 
finish grind is held to a total parallelism tolerance of 
0.001-inch with a good “commercial” surface finish. 
The faces are not lapped. Obviously surface grinding 
this type of casting presents the problem of an in- 
terrupted cut no matter which way the part is turned. 
Consequently none but a free cutting grinding wheel 
can perform the job properly. Careful inspection be- 
tween each of these steps prevents needless scrap. 

Assembly of the transfer plates is by means of nu- 
merous screws properly spaced. Actually, the three- 
plate unit, Fig. 3, is fastened with some seventy 
Screws resulting in a degree of tightness which in- 
sures perfect operation of the machine. 

Likewise, no seals are utilized in mounting the 
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Fig. 4—View into machine showing transfer 
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plates with valves and controls installed 


valves on the front plate. The maximum pressure 
permissible with this arrangement for satisfactory 
service has never been completely determined. Most 
machines are operated at from 100 to 150 psi pressure. 
Some systems employ a 400 psi pressure and on one 
particular machine a peak load of 900 psi is encoun- 
tered for a short period, the pressure dropping back to 
the 400 psi average pressure for the remainder of 
the machine cycle. 

Several features of the transfer plate present real 
advantages to the ultimate user. By providing a com- 
pact unit which utilizes the shortest distances for hy- 
draulic fluid travel, giving the minimum pressure drop, 
the precision uniformity of feed so desirable in a ma- 
chine is obtained. Greater accuracy and production 
are achieved and all adjustments to compensate for 
viscosity changes are eliminated. Furthermore, a 
transfer plate just can’t get out of order, leakage is 
negligible and yards of bulky piping are unnecessary. 
Valve units are conveniently located on the front of 
the plate. Each is held individually by four screws 
and is easily removable for service attention if nec- 
essary, Fig. 4. 

The universality of the transfer plate makes the 
application of a wide variety of cycles an easy mat- 
ter by additions or exchange of valve units or by 
eliminating unnecessary functions by means of cover 
plates. Machine functions on both single and double- 
end equipment are equally well controlled by this ver- 
satile device. 
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By H. G. Conway 


Technical Director 
British Messier Ltd. 
Gloucester, England 


Part 5—Impulse Pumps and a Pump Mechanism 


'" * RAM or impulse pump invented by Montgolfier (of balloon fame) 


in 1796 is shown in Fig. 12. The original inventor of the ram 

pump, it appears, was the Englishman Whitehurst in 1772, Mont- 
golfier being responsible for the automatic ball valve improvement. Montgolfier 
was, however, unaware of the earlier development and deserves full credit for 
a remarkable invention. To use Ewbank’s words (1842), “The device by which 
Montgolfier made the ram self-acting is one of the neatest imaginable. It is 
unique: there never was anything like it in practical hydraulics or in the whole 
range of the arts.” The modern hydraulic engineer will not dispute this opinion. 

Action of the ram is as follows: Water descends the pipe B from a source 
A which must be at a high level. The water escapes out of the valve # and the 
momentum of the water will increase. When the velocity through E has in- 
creased sufficiently the ball will be lifted and will shut the exit suddenly. The 
momentum of the water is then dissipated by entering the air vessel at D through 
a flap valve. The air inside D is compressed and subsequently expands forcing 
the water up the pipe at F. By correctly adjusting the weight and size of the 
ball, a continuous cycle of operations can be obtained and water can be pumped 
to a very high level. 

In order to eliminate trouble with the dissolution of the air at D into the 
water (a difficulty which was appreciated by Montgolfier), an alternative 
system was proposed as shown in the upper diagram in the illustration. This 
had an additional valve at B (subsequently called a “snifting’” valve) which 
drew in a small amount of air each time the pressure wave was reflected and 
created momentarily a suction. This allowed a small and continuous bleed of 
air to enter to keep the air vessel full enough. 

The ball valve device is what is now called a hydraulic fuse. 

The great city fires of the seventeenth and eighteenth centuries gave con- 
siderable stimulus to the design of improved fire pumps and efficient pump 
mechanisms. Fig. 13 illustrates a lever pump used by Newsham on his famous 
fire engine pump in London in 1730-40. This is worth reproducing to show 
the ingenious sector and strap mechanism. It will be noted that there are two 
(or three) straps on each piston rod, tensioned tightly on the sector wheel. This 
mechanism is rare if known at all today. Making use of spring steel strip it 
could probably find wider application, as a substitute without blacklash, for 
a rack and pinion. 
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Metering Valve Controls Cutting Speed 


Hyorkutic controls regulate the pressure being 
applied to the blade of the metal cutting saw, below, 
through the duration of the cut. Hydraulic cylinders 
exhausting through the metering valve control the 
rate of cutting. After a cut is completed, the cyl- 
inders raise the cutting head which is mounted on 
columns at each end of the machine. 

The metering valve shown in the drawing operates 
as follows: A roller riding the back of the saw blade 
is linked to a needle valve through a double piston 
and diaphragm arrangement. A spring-loaded adjust- 
ing nut is set for the desired pressure of saw blade 
































* 
er 


against the work. When the spring pressure is greater 
than blade pressure, the needle valve opens to permit 
flow of hydraulic fluid from the bottom of the cutting 
head cylinders, allowing the cutting head to descend. 
The needle valve thus regulates the descent rate to the 
speed at which the blade cuts. 

At the completion of the cut, a limit switch starts 
the built-in hydraulic pump which feeds oil into the 
bottom of the cylinders, raising the cutting head to 
any desired height up to 20 inches. The saw has a 
maximum capacity of 9 by 18 inches. Manufacturer: 
W. F. Wells & Sons, Three Rivers, Mich. 
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Microcard Reader Requires Precision Optics 


Texr on five by seven-inch microcards is magnified 
24 times in the Micro Library Reader shown above. 
Since the optics require reading of the microcards by 
reflected instead of transmitted light, an intense light 
source is necessary. This involves a severe heat con- 
centration problem. The design finally developed uses 
light from three 100-watt projection lamps (only one 
of which is seen in the drawing above) which is con- 
centrated on the card by three condenser lenses. The 
reflected light from the card is then transmitted 
through the projection lens, which is mounted with 
its axis in a vertical plane, and reflected from a small 
first-surface mirror located below the projection lens. 
The light then travels to the rear wall of the reader 
where it is again reflected from a larger first-surface 
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mirror back to the ground glass screen. Heat is dis- 
sipated by a small automatically operated blower. 

In order to read any page, a card is inserted in the 
holder by raising the deck lid. The card can be moved 
sideways by sliding the knob along the slot in the 
deck and is moved to the front or back by turning 
the same knob; horizontal or vertical movement thus 
results on the screen. Focusing the image is accom- 
plished by turning the knob on the side of the unit 
which moves the projection lens up or down slightly. 
Special photographic equipment is used to reproduce 
up to 200 micro-text pages on each card. The machine 
was developed by Barnes & Reinecke Inc., Chicago. 
Manufacturer: Northern Engraving & Mfg. Co., La 
Crosse, Wis. 
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Magnesium Reduces Weight of Saw 


Movern materials and production methods have been combined to produce a 
well-engineered portable power saw weighing 25 pounds yet developing three 
horsepower. Shown in partial section, below, the chain saw makes extensive 
use of high-pressure magnesium diecastings for light weight; an 18-inch blade, 
cutter chain, handle bars, and transmission gears are among the few parts made 
of steel. The power unit is a single-cylinder, two-cycle, air-cooled gas engine 
with an aluminum diecast cylinder and cast iron liner. A new floatless dia- 
phragm type carburetor in combination with a built-in fuel pump permits use 
of the saw in any position. 

The throttle is controlled by a trigger in the handle. A manually-operated 
chain oiler is actuated by a thumb button just above the throttle and next to 
it can be seen the primer for starting. An automatic clutch eliminates need for 
any clutch control. Manufacturer: McCulloch Motors Corp., Los Angeles, Calif. 
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Nylon Gears In Sprinkler Drive 


Insection molded nylon 
gears operating with brass 
worms drive the oscillating 
spray tube in the water-turbine 
powered lawn sprinkler, right. 
The unit is principally aluminum f 
die castings, with brass inserts 
as bearings for the stainless 
steel shafts, drawing above. The 
rate at which the spray tube os- 
cillates is controlled by adjust- 
ing the position at which the 
water jet strikes the turbine; 
directing this jet at the center 
of the turbine wheel stops the 
motor to permit watering at one 
spot. Manufacturer: Metalliz- 
ing Engineering Co., Long Island 
City, N. Y. 
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"Torque exerted by an energized, pivoted coil in a 
magnetic field measures fluid viscosity in absolute 
units in the Electroviscometer shown below. The 
sample to be tested is placed in a rotating cup driven 
by a small, synchronous motor through the worm 
gearing shown in the sketch. Submerged in the liquid 
inside the cup, a movable bobbin or disk tends to ro- 
tate with the cup because of the viscous drag of the 
fluid. Since the bobbin is attached directly to the 
coil, this drag attempts to turn the coil in a clockwise 
direction. Adjusting current in the coil provides a 
countertorque tending to swing the coil counterclock- 
wise back to its original position. The amount of 





Torque Determines Viscosity 


force necessary to keep the coil from turning, i.e., the 
power through the coil, is a measure of the viscous 
drag of the fluid and is registered on a meter cali- 
brated to read in centipoises. 

Contacts on the coil assembly actuate lights which 
show when the torques are not balanced, permitting 
adjustment of the coil current until the balance point 
is reached. A constant-temperature, thermostatically- 
controlled bath keeps the sample at any desired tem- 
perature. The bath can be lowered while the cup is 
being filled and then raised to surround the cup while 
the test is being made. Manufacturer: Fisher Sci- 
entific Co., Pittsburgh, Pa. 
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ONSTANTLY expanding application of automat- 
> ic control with hydraulic circuits requires a 

high degree of reliability, precision and speed of 
operation. Paralleling modern trends of technical de- 
velopment towards greater precision, there has been 
a marked advance both in the theoretical analysis of 
the functioning and performance characteristics of 
hydraulic control systems. This advance, aided by 
ingenuity in design and high standards of quality in 
production of components, has led to a reduction of 
the complexity of such systems, increased their com- 
pactness and produced savings in weight and space 
requirements. 

This development will be highlighted by the dis- 
cussion of a significant element of hydraulic control, 
Namely, the pressure relief control valve. The ex- 
amples to be presented will point out the significance 
and scope of precision control and requirements in the 
various fields of application. 


DEFINITION OF PRECISION CONTROL: As has been 
indicated, the meaning of precision control embraces 
not only precision of response of the hydraulic de- 
Vice to small changes of the controlling factor but 
also reliability of this response throughout a stated 
“life’, so that constant and consistent repeat ac- 
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Accurate Pressure Control 


...in hydraulic systems is provided by a new valve . 
design which eliminates vibration, shock and surge a 
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curacy may be anticipated throughout the specified 
period of service. Precision also signifies speed of 
response, as is required, for example, in the case of 
cyclic operation at high frequencies to bring transient 
and nonsteady-state errors within admissible operat- 
ing limits. 

BASIC PRINCIPLES OF OPERATION: Hydraulic con- 
trol devices may be divided into two groups, namely: 


1. Automatic control devices responding to changes 
of some controlling quantity, such as pressure, 
within the system 

2. Servo control devices responding to an externally 
applied mechanical force, which is small compared 
with the control action. 


The present discussion will be confined to automatic 
control only. 

Characteristics of operation of hydraulic control 
systems are fundamentally the same as those of regu- 
lating systems in general. Therefore, component per- 
formance analysis, as developed for regulating sys- 
tems, forms the basis for the design of hydraulic de- 
vices. 


COMPONENT PERFORMANCE ANALYSIS: Taking a 
pressure-control valve as an example, it is found that 
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variation or “error” of the primary quantity, namely 
the pressure, acting upon a “sensing” or “error meas- 
uring” member (which may be represented by a pilot 
valve loaded by a spring), will cause a controlled 
amount of energy available from the hydraulic fluid 
itself to be applied to and to actuate the “controller” 
(represented by the throttle or escape valve). This 
modulates the output (in the case in question; the 
quantity of flow) between given limits (say, from 
zero to maximum flow) as a function of the original 
error or variation of the primary quantity. Thus, 
as the throttle valve opens there may result a change 




















Fig. 1—Diagrammatic representation of the com- 
ponents of an automatic pressure-control valve 
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Fig. 2—Diagrammatic representation of “on-and-off” 
control valve action 
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Fig. 3—Below—Diagrammatic representation of con- 
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in the pressure. In other words, the controller re. 
sponse may affect the primary factor. In that cage 
a feedback may take place which, if utilized properly, 
may contribute to stable operation of the system. 
An automatic pressure regulating valve, conse. 
quently, is a device combining a number of distinct 
yet closely integrated and compactly designed ele. 
ments for the automatic control of the power of the 
working fluid. The various components and their 
interaction is shown diagrammatically in Fig. 1. 


REGULATION: Several types of control may be 
achieved by proper choice of design constants. The 
type of control called for in certain services is “on- 
and-off” control, shown diagrammatically in Fig. 2. 
When a predetermined pressure, the cracking pres- 
sure, is exceeded, the valve is fully opened, establish- 
ing maximum flow. As the pressure drops, the valve 
closes at the reseating pressure and the rate of flow 
is zero. There is practically no control of quantity 
of flow between zero and maximum rate of flow. 

Different characteristics of the design components 
of the control mechanism are called for if regulation 
of the output, i.e., controlled variation of the quan- 
tity of flow, is specified. In that case, shown dia- 
grammatically in Fig. 3, the device must be error 
sensitive, i.e., the action of the controller upon the 
quantity of flow depends upon the difference of pres- 
sure and the quantity of flow becomes a function of 
that difference of pressure. In the case of nonsteady 
and transient operation, continuous change of the 
primary quantity is followed by a continuous change 
of the output, i.e., the rate of flow. The quality of 
regulation is the greater the more quickly and pre- 
cisely the quantity of flow is established correspond- 
ing to a given value of the error. 


Zero Velocity Desirable on Closing 


DERIVATIVE CONTROL AND DEADBEAT OPERATION: A 
characteristic of great importance in hydraulic con- 
trol devices, referred to as “derivative control,” de- 
mands careful attention in design of components for 
minimum time lag of response. It is necessary that 
the motion of a valve; as it approaches the valve seat, 
be retarded as the distance between seat and valve 
is diminished so that the velocity is reduced to zero 
at the moment of closing. Thus overtravel and slam- 
ming or pounding with consequent damage to essel- 
tial parts of the valve are avoided. Corresponding con- 
trol of the velocity of valve motion may be used to 
control undesirable oscillations which, depending upon 
their frequency, produce whining at high frequency, 
howling at low frequency, and chatter with periodic 
slamming. 

Effective derivative control, leading to absence of 
vibrations, establishes the desirable characteristic of 
“deadbeat” operation. Judicious application of solid 
friction between moving parts, of fluid friction, and 
of the dashpot principle are important means toward 
achieving deadbeat operation. Good design requires 
that damping action sufficient to eliminate oscilla- 
tions, yet not so excessive as to render the response 
sluggish, shall be inherent in the design. 

Experience has shown, however, that it is not suf- 
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ores- | the valve seat and the dashpot above the valve guide. application of the principles of quality control. 
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out breaking the lines, and replaced by another iden- 
tical unit or, because of interchangeability of parts, 
by a unit designed for a different pressure. 

The essential parts of this valve are: (1) A pilot 
valve of a small size loaded by a spring of small coil 
diameter capable of producing a force sufficient to 
keep this valve closed against design pressure, and 
(2) the master valve, which is of the sleeve type, held 
on its beveled seat by a spring of larger diameter. 
The upper part of the master valve forms an annular 
piston and a dashpot. 

The master valve is guided on its internal cylin- 
drical surface by the valve guide and the external 
surface of the poppet housing. An O-ring provides 
an effective seal against leakage from the high-pres- 
sure inlet ports to the outlet ports of the valve. On 
its outside surfaces, the master valve fits with rela- 
tively greater clearance into the valve housing, the 
lower portion at a smaller diameter than the upper, 
so as to produce the annular piston referred to in the 
foregoing. 

All parts of this valve are assembled in units, the 
principal parts forming a cartridge for quick and 
simple replacement. The spring tension of the pilot 
valve may be adjusted for desired operation without 
disassembly of the valve, whereas the master valve 
spring tension is fixed by the design at a predeter- 
mined value. 


Pressures to 10,000 psi Possible 


The pilot valve is held on its seat by spring force 
operating against the force created by the pressure 
differential across the valve. The range of design 
pressures is from 100 to 5000 psi for standard valves, 
although during burst tests conducted in the labora- 
tory of the Pantex Mfg. Corp. it has been established 
that valves will withstand 10,000 psi without leakage 
toward the outside. 

Valve Operation: The pressure relief valve operates 
in the following manner. The pilot valve, represent- 
ing the sensing element, responding to the upstream 
pressure as the controlling factor, will open as the 
upstream pressure exceeds the value determined by 
adjustment of the pilot valve spring, within the range 
from 100 to 5000 psi for the standard design. Response 
takes place within 7 per cent of selected pressure. 

As the pilot valve opens, inlet pressure is ad- 
mitted to the space below the annular piston of the 
master valve and likewise through a port in the mas- 
ter valve sleeve, to the O-ring, sealing the latter. This 
operation tends to balance the pressure on both sides 
of the O-ring and, consequently, reduces the O-ring 
friction to an inconsequential factor. At the same 
time, upstream pressure is also admitted below the 
annular piston forming the upper part of the sleeve 
valve. 

Since the area of the sleeve valve acted upon by 
the upstream oil pressure, namely, the annular area 
between the outer and inner diameter of the sleeve, is 
small, the pressure force acting upon this valve is 
small and, consequently, a relatively weak spring is 
adequate to keep the sleeve valve closed. By con- 
trast, however, the effective area of the annular piston 
forming the upper part of the sleeve is large and, 
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therefore, only a slight increase of pressure with re- 
spect to outlet pressure in the space below the annular 
piston (which takes place upon the opening of the 
pilot valve) will open the sleeve valve instantly. 

As soon as this occurs, discharge of oil through 
the sleeve valve takes place and the outlet pressure 
may assume any value desirable in the downstream 
supply line up to a maximum value smaller than the 
upstream pressure by the amount of the pressure dif 
ference required to keep the sleeve valve open. AS 
has been.stated, this pressure difference is small. It 
is of the same magnitude as the pressure drop pro 
duced by flow losses through the valve. 

Tests have indicated that, at quantities of discharge 
greatly in excess of the rated quantity, the pressure 
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Fig. 8—Cross section through new Pantex high precision cartridge design pressure-control valve 


drop through the valve exceeds the pressure differ- 


Ww ence necessary to keep the valve open. Nevertheless, 
| the design insures that the pressure forces acting on 


ij the sleeve valve body will never exceed safe values. The 
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flow losses in the valve are kept down to such a value 
that they represent no problem. At very small quan- 
tities of flow and in case the back pressure is at a 
minimum, the sleeve valve is expected to be partially 
open. Wiredrawing and its consequent harmful ef- 
fects, such as whining and erosion of valve and seat, 
inherently cannot occur because the design permits 
only a low and definitely limited pressure drop to 
occur across the sleeve valve. Maintenance and serv- 
icing are simplified because of the fact that the sleeve 
valve spring requires no adjustment whatever, nor is 
the magnitude of its spring force critical for the op- 
eration of the valve, all the adjustment being accom- 
plished by the setting of the pilot valve spring. 

In closing, the valve operates in the following man- 
ner, As the upstream pressure drops below the value 
fixed by the setting of the pilot valve spring, the pilot 
valve closes. As this occurs, the sleeve valve being 
open, the oil filling the space under the annular pis- 
ton is enclosed in a closed chamber except for the leak- 
age which can occur through the clearance between 
the outer surface of the sleeve valve and its upper 
bushing on one hand, and the clearance around the 
outer perimeter of the annular piston and the cart- 
ridge case on the other hand. Both clearances are 
generous as the fit is loose. Their values are chosen 
judiciously with careful regard to the properties of 
the oil, such as operating temperatures and viscosity, 
as well as to the characteristics required of the valve. 
Design instructions regarding these clearances are 
thecked by calibration tests for each application. 

The combination of the oil space under the annular 
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piston and of the clearance passages constitutes a 
dashpot which has the operating properties required 
to produce the desired amount of damping. It is sig- 
nificant that the sleeve valve and spring action, sub- 
ject to the control of the dashpot, will return grad- 
ually to its seat, avoiding slamming or violent im- 
pingement between valve and seat. The time required 
for closing the sleeve valve from the moment the up- 
stream pressure has dropped below the selected value 
is only a small fraction of the time allowed in perform- 
ance specifications. Dependable precision operation 
has been obtained with the valve while opening and 
closing the downstream oil line in a two-second cycle. 
In addition to establishing favorable characteristics 
in closing the sleeve valve, dashpot action, in conjunc- 
tion with the slight amount of friction produced by 
the O-ring, also eliminates vibrations or chatter. 





OW-TEMPERATURE refrigeration ‘is being used 

by an English manufacturing plant in airplane 
propeller processing operations. The Air Screw Co. 
of Weybridge had occasion to remove laminated wood 
propellers from the steel ferrule by which they are 
fastened to the propeller boss in the engine shaft. 
The blade is screwed into the ferrule and a special 
cement used to insure a tight bond. The force re- 
quired to break away the cement when unscrewing 
prevented ordinary methods of removal. 

Since wood contracts about three times as much 
as steel when temperatures are reduced, a low-tem- 
perature cabinet was constructed to chill the entire 
hub assembly, eight blades at a time. Between six 
and eight hours are required for the majority of 
blades to shrink sufficiently to allow them to be easily 
removed from the hub. 
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Calculating 


Fillet Radius” 
of Gear Teeth 


By Jerome Greene 
Trenton, N. J. 


full-fillet type gear teeth requires very accurate 

large-scale layouts, sixty times full size being 
necessary occasionally. This article describes a quick, 
accurate method for calculating the fillet radius. 

The construction method for full-fillet gear teeth is 
shown in Fig. 1. With the aid of this drawing, trig- 
onometric relations of the data listed in the accom- 
panying Nomenclature can be derived. These rela- 
tions, used to determine the fillet radius of full-fillet 
gear teeth, are: 


DD) tat-aer type by layout the fillet radius for 


D 
COS $a D, cos ¢ 
t 
ta D, + inv 9 INV dq | 
/ Da 
» =p (2) 
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2 cos (¢, + B) 


Tooth thickness is a toleranced dimension resulting 
in two answers for the fillet radius, corresponding to 
the high and low limits. Specifying the fillet radius 
as a toleranced dimension will not permit a smooth 
transformation where the involute joins the fillet. 
Smooth transformation is obtained by specifying the 
root diameter, D,, as a toleranced dimension and the 
fillet radius as an approximate dimension. The root 


diameter is a function of the root radius, r,, the pres- 
sure angle at the last point of involute, ¢,, the diam- 
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eter at the last point of involute, D,, and the are dig. 
tance between teeth at the last point of involute, q 
The trigonometric relationship employed to determine 
the root diameter is: 





D, = D,—2 E ee ] 

: 2 
The low limit of the fillet radius is used because it re. 
sults in the smallest root diameter, thus assuring full 
depth of involute. 

It is noted that on all gear teeth, except very coarse 
teeth, @ and @,jo,q are practically equal, and that the 
angle 8 is very small. For these applications, a can 
be substituted for a,,,,,, and the angle 8 can be neg- 
lected. 





Nomenclature 


a= Arc distance between teeth at the last point 
of involute 

Chordal distance between teeth at the last 
point of involute 

D = Pitch diameter 

D, = Diameter at the last point of involute (de- 

termined by the desired contact ratio) 

D, Diameter of root circle 

P = Diametral pitch 

p = Circular pitch 

Pp. = Circular pitch on circle D, 

t = Circular thickness of tooth on pitch circle 
t, = Circular thickness of tooth on circle D, 

¢ = Pressure angle on pitch circle 

¢q = Pressure angle on circle D, 


QBehord 





Fig. 1—Construction of full-fillet type gear teeth 
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Charts Simplify Calculations 


By Tyler G. Hicks 


Mechanical Engineer 
Summit, N. Y. 


Part I1-Bending Forces 


CONSIDERABLE portion of design time for 
A a given machine is spent determining the best 

production procedure for each member of the 
machine. The time devoted to this study may be 
costly, especially when the design is different from 
others recently produced by the firm. In such cases 
there is often a certain amount of lost motion re- 
sulting from incomplete manufacturing specifications. 
Lack of completeness in specifications has been 
traced to insufficient design room data on shop equip- 
ment performance, capacities, and limitations. To 
facilitate correlation of desired design characteristics 
and manufacturing procedures, a series of charts for 
major production operations has been developed. 
Six of these charts will be presented successively 
beginning with this issue, together with examples 
of their use in typical machine design problems. 


DESIGN CHARTS: Extensive design experience has 
shown that some of the most frequently recurring 
planning calculations involve time, force, power, and 
allowable feeds for various machines. The charts to 
be presented in this series permit direct graphical 
determination of the following: (1) Bending force 
necessary for a machine member when the dimen- 
sions, type of die, and material properties are known, 
(2) power required for punching holes of known size 
in plates of given material, (3) drawing force for 
a machine member when the factors listed in (1) 
are known, (4) cutting time for machine members 
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whose size is known, (5) allowable feeds for milling 
machines of given horsepower when working on 
specific parts whose design features are known, and 
(6) milling time for members of given dimensions. 

“Indirect” solutions, i.e., those obtained by revers- 
ing the solution path or starting from within the 
charts and working out, will yield up to thirty-three 
factors encountered in various phases of the design 
of a machine. Thus, a total of thirty-nine variables 
can be evaluated. Data needed for these solutions 
are those which normally must be considered during 
good design of all machine members, mechanisms, 
and application of materials. ‘ 

Results given by the charts are sufficiently accurate 
for every class of work encountered in the usual 
design office. In cases where mathematical solutions 
are required as a matter of policy, the charts are 
handy for checking purposes and will generally aid 
in spotting errors. Application of these charts has 
shown that the ranges and forms of presentation 
chosen are satisfactory from the standpoint of time, 
effort, and accuracy. In most cases, problems can be 
roughly solved with one hand by drawing a free- 
hand path of the solution. Such a procedure will 
indicate, for instance, whether a value is nearer 
100 or 600. Exact solution, using a triangle and 
straightedge, would show that the actual value is 
155 or 585, according to conditions. 


BENDING Forces: The first chart on the following 
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page permits quick estimates of the bending force 
required for all metals when the length of member, 
its thickness, width of die, and ultimate tensile 
strength of the material are known. 

Example: A 27-inch long, 3/16-inch thick bar is 
to be bent in a V-shape die which is 44-inch wide. 
What bending force is necessary if steel with an 
ultimate tensile strength of 120,000“psi is used for 
the bar? 

Enter the chart at a length of 27 inches and project 
horizontally to the 3/16-inch thickness curve. From 
here project vertically to the 120,000 psi ultimate 
tensile strength curve and then across to the 14-inch 
die width curve. At the bottom read the bending 
force as 228 tons. 

This result is valid for V-shape dies only. For 
channel forming and U-shape work, use the lower 
scale in the chart. Thus, in the above case, if the 
bar were being bent into a channel shape, bending 
force required equals 456 tons, say 460. In channel 


forming, when channel bottom must be exactly flat, 
a blank holder is necessary. To obtain the total 
bending force for this condition, multiply blank 
holder area in square inches by 0.15 and add to the 
bending force obtained from the chart. 


Sizes Beyond Chart Practical 


This chart is suitable for any shape, provided that 
the proper length is used when entering. If any 
value, such as bend length, die width, or ultimaie 
strength is beyond the limits of the chart, divide all 
values except metal thickness by a suitable number 
and solve as above. Multiply the result by this num- 
ber to obtain the bending force. The chart is based 
on the following formula 

F, = (Lt?/w)8 
where 


F,, = Required bending force, tons 
L = Length of bent part, inches 
t = Metal thickness, inches 
w = Width of the V, channel, or U lower die, inches 
S = Ultimate tensile strength of material, tons per 


Sq. in. 
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ORE and more in these days of advancement in 

engineering, the problem of designing a spring 

to meet a specific energy requirement over a 
given travel is being met. Many times the space re- 
quirement, insofar as length and diameter are con- 
cerned, is a minimum such as in Fig. 1. The problem 
then is, can a spring be designed to meet these con- 
ditions? There are three factors determining the 
length of a spring; namely, travel or working dis- 
tance, total clearance between coils at minimum work- 
ing height, and the solid height of the spring. The 
first is dictated from the requirements of the job to 
be done; the second is largely governed by recom- 
mended engineering practice. This leaves only the 
third with which to work. 

For efficient use of metal, the spring should be de- 
signed with the minimum solid height. Since the solid 
height is directly proportional to the number of coils, 
itis desirable to have a minimum number of coils for 
any given wire diameter. Since there is also the lim- 
itation of the outside diameter of the spring, the min- 
imum number of coils must be found for the specified 
outside diameter for any value of wire diameter. 


* Mr. Carey is now development engineer at Bauer & Black, Chicago 
16, Il 
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Determining maximum ener- 
gy in a minimum length 
for a given coil diameter 


By Norman W. Carey 
Stress Analyst 

Bartelt Engineering Co. 

Rockford, Ill. 


Fig. 1—Springs designed for 
ited space on the drive 


limi 
of an electric locomotive 


The following four formulas are generally accepted 
and their validity will not be questioned: 


a7Sd3 
16rK 





64F .713°N 
Gd4 
Gd4 
ec (3) 
64r3N 
4C-1 0.615 


aii (4) 
—--F< Cc 


x = 





From Fig. 2 the energy is obviously equal to 
8(F'o + F) 
a ann 


(5) 


Also, the load F,, at minimum operating height and 
the preload or load F, at assembled height are 


Fo = F, — bk (6) 
F, = Fe — (b + 8)k (7) 


Substituting Equations 6 and 7 in Equation 5 yields 
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U = % 8(2F, 2bk 5k) (8) 


Making use of Equations 1 and 3 in Equation 7, and 
solving for N gives 


Ad 


- (9) 
(Bd® 


r)r? 


where the constants A and B have been substituted 
for the following: 


6(2b + 5)G 
(10) 
128U 
7TS8 
; .(11) 
16KU 


Differentiating Equation 9 with respect to r gives 


aN Ad'(2Bd*r — 3r?) 


12 
dr (Bd8r2 — r3)2 sean 


Equating this to zero yields for any given d a value 
for r for which N will be a minimum. That is, 


2 “! 7 
T € 
; (13) 
Making use of this relation in Equation 9, 
- 27 ( A ) 1 
4 Bs / @s ae 


In evaluating A and B, Equations 10 and 11, it is 
necessary to establish values for the stress S and the 
Wahl factor K, in choosing a value for the stress, it 
is well to keep in mind the life expectancy as well as 
the type of operation of the spring. An estimate for 
K can be made and, after finding r from Equation 13, 
it is possible to evalute the spring index C = 2r/d. 
Using this in Equation 4, the true value of K may be 
found. If this is higher than the estimate, the per- 
centage increase is multiplied by the chosen value for 
the stress and the result will be the actual stress. If 
the true value for K is smaller than the estimate, the 
actual stress is less by the percentage decrease from 
the estimated K. 


Correction For Actual Stress 


If a long-life spring is being designed, the chosen 
value for the stress is usually well below the yield 
point of the material. Hence K can be assumed equal 
to unity and, when the true value of K is found, it 
may be multiplied by the chosen value for the stress 
to find the actual stress. 

For any given wire diameter, Equation 13 yields the 
correct value for r such that, using the same value for 
d in Equation 14 N will be a minimum. Solving Equa- 
tion 13 for d gives 


i — 15) 
( = ( 
Since the outside diameter D is known and r = %4(D 


—d), allowing an amount ¢ that looks reasonable for 
the manufacturing tolerance and the growth involved 
in compressing to solid height, Equation 15 becomes 
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3 D d 
e = (= 2 ) “I 


Solving this for d will produce the exact value, but 
since it is possible and even probable that this will not 
produce a size that is readily available in the com- 
mercial field, a quicker method is to substitute D/2 
for r in Equation 15 an‘ evaluate d 

From a commercial stock list of available wire sizes, 
the next smaller size should be chosen. Substituting 
this value in Equation 13 for d will usually yield anr 
that will fulfill the requirements. If the resulting r 
is still slightly high, or low, it may be changed nu- 
merically to the desired value. As long as these 
changes are small their effects will usually be less 
than those resulting from the manufacturing toler- 


ance. The solid height of the spring is then: 


H, = (N + 2)d ‘ (17) 


The value of the constant, may be 2, as in Equation 
17, or somewhat less depending on the type of spring 
end required. Commercial spring manuals give values 
for various spring-end conditions. To further aid the 
designer, substituting Equations 10, 11, 13, and 14 in 
Equations 1, 2, and 3 yields 


Pe... (18) 
28 
3 
p = — (2b + 8) oe (19) 
2 
_— oe (20) 
3(2b + 8) 


It is evident from these latter three equations that 
it is not even necessary to compute d, r, or N to ob- 
tain the maximum load, maximum deflection, and rate 
of the spring. Using these in Equations 6 and 7 





Nomenclature 


A = Defined constant, introduced for convenience 
B= Defined constant different from A, also intro- 
duced for convenience 
b = Total clearance between coils at minimum work- 
ing height, in. 
C = Spring index, 2r/d 
D = Diameter in which spring must operate, in. 
d = Wire diameter, in. 
F, = Load at maximum deflection, lb 
F) = Load at minimum operating height, lb 
F, = Load at assembled height, usually referred to 
as preload, lb 
G = Torsional modulus of rigidity, psi 
H, = Assembled height, in. 
H, = Solid height, in. 
K = Wahl correction factor 
k = Spring rate, Ib/in. 
N = Number of active coils 
r = Mean radius of coils defined with spring under 
zero load, in. 
S = Stress at load F,, psi 
U = Energy required from spring, in-Ib 
§ = Travel over which the energy U must accumu- 
late, in. 
p = Deflection producing or produced by load F,, in 
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Fig. 2—Load deflection diagram for a compression spring 
showing stored energy in compression from preload to 
minimum operating height 


U 2b + 1.55 

Fo :— (— — (21) 
5 2b+ 6 
E 2b + .58 

F, = ( * - » (22) 
8 2b + 6 


For determining the ratio between the preload and 
the load at minimum operating height Equation 22 is 
divided by 21 yielding 


Fy 2b + 0.58 

icin, SE -ctebiiatseonieann (23) 
Fo 2b + 1.58 

It is readily seen that if b were made zero this ratio 

would equal one third and if § were made zero it would 

be one. Since both of these cases are impracticable 

and the latter meaningless the following holds: 


The ratio depends solely upon b and 38, but since § was 
given it will depend only on the choice for b. This 
choice must be made at the start of the solution. 

EXAMPLE: Design a spring that will produce 300 
in-lb of energy over a travel of 2.00 in. This spring 
must operate in a 1.500-in. diameter hole with the 
minimum spring length. Given: U = 300 in-lb, and 5 
= 2.00 in. 
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Assume, when the spring has compressed to its full 
operating length of 2.00 inches, that there is still a 
total clearance, b, between coils of 0.25 in. From 
Equations 18, 19, 20, 21, and 22, 


3 300 
F, = aw (- icine 


) = 225 mp 
2 \ 2.00 


3 
p = > [2(0.25) + 2.00) = 3.75 in. 


300 
S mes = OS M/E. 
2.00 (2.50) 
300 0.5 + 3.00 
Dig BE meme (- . the = 210 Ib 
2.00 0.5 + 2.00 / 
300 0.5 + 1.00 
y= ( : = ee) = 90 Ib 
2.00 0.5 + 2.00 
Evaluate A and B from Equations 10 and 11. Since 
steel wire will be used, G = 11.5(10)®. Assume S =: 
125,000 psi and K = 1.15. Then 
2.00 (2.5) (11.5) (10)6 
E —eepenemees SCE 


128 (300) 


w (125000) (2.00) 
B= ; 


_ = 142.282 
16 (1.15) (300) 





Using A and B in Equation 13, 
2 
r= > me = 94.8547d5 


Substituting 0.5D = 0.75 for r and solving for d, 





3 0.75 3 
d= 1 - y .007907 = 0.1992 in. 
94.8547 


Commercial Wire Size Is Chosen 


The next smaller commercial wire size is d = 0.192-in. 
Using this, r = 0.67137 but the OD is too large. Try- 
ing d = 0.1875, then r = 0.6253 in., which is satisfac- 
tory. Therefore, OD = 2r + d = 1.4381 in. 

Using Equation 14 to determine the number of ac- 
tive coils, 


27 (1497.4) 1 


a 
4(142.282)3 (0.1875)5 


The solid height of the spring from Equation 17 is 
H, 17.142(0.1875) = 3.2141 in. 


The Wahl correction factor should now be checked. 
The spring index C = 2r/d = 6.67. Then, from 
Equation 4, K = 1.2245. Since this is higher than 
the assumed value for K, the actual stress is: 

.2245 

S = 125000 [: - =} = 133,098 psi 

1.15 
If this stress were higher than permissible, the prob- 
lem would be reworked starting with « lower stress or 
a higher Wahl factor. In general, however, the stress 
assumed at the start is sufficiently below the yield 
point of the material that a percentage increase of the 
above nature does not warrant reworking the problem. 
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Design of Ball and Roller Bearings 


By Aaron Hochman 


Department of the Navy 
U. S. Navy Material Catalogue Office 
New York 


NE of the first considerations in the selection 
of antifriction bearings is determination of the 
appropriate rolling element design. Generally, 

for small high-speed applications with light load, ball 
bearings are the most suitable type, Fig. 1 a, b, and 
c. For large and heavily loaded applications roller 
bearings are usually most satisfaatory. Roller bear- 
ings are distinguished by variations in construction 
of the roller to meet specialized requirements, Fig. 
1c, d, e, f, g, and h. For example, roller bearings are 
well suited to relatively high speeds due to low- 
friction characteristics. Tapered roller bearings have 
high load carrying capacity radially, as well as axially 
in one direction. Needle roller bearings, Fig. 1i, are 
adaptable for variable and intermittent loads and 
are particularly suitable for applications where os- 
cillation takes place. Spherical, concave, and convex 
roller bearings are specialized designs providing in- 
ternal self-alignment of the rolling elements. Journal 
roller bearings are advantageous due to easy mount- 
ing. 

Annular ball bearings are available in a variety 
of standard designs. Single-row radial types are pro- 
duced in both Conrad and maximum (loading-groove) 
constructions. Fig. 1j7 and k. The Conrad type bear- 
ings otherwise known as the nonloading-groove type 
is the most popular of annular ball bearings and is 
most flexible as to use. In place of a loading groove 
or filling notch this bearing utilizes an uninterrupted 
race groove and contains the maximum number of 
balls that can be introduced by eccentric displace- 
ment of the rings. The maximum or filling notch type 
contains the maximum number of balls which can 
be introduced and still leave room for a retainer. 
This is accomplished by a groove cut in one side of 
both races through which the extra balls are in- 
serted. The single-row, radial, Conrad type will sus- 
tain, in addition to radial load, a substantial thrust 
load. The counterpart maximum bearing, however, 
provides maximum radial load carrying capacity. 


Fig. 1—Left—General types of antifriction bearings 


This symposium is based on a series of papers presented at the 
Annual Meeting of the ASME in New York, Nov. 27-Dec. 2, 1949. 
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RINGS 


Both types are also available with extended inner 
rings or with the dimensions of the rings modified 
for sealing purposes. 

Annular ball bearings are also provided in self- 
aligning types. Internal self-aligning types are con- 
structed with the inner ring having two raceways 
similar to a double-row bearing Fig. 11. The outer 
ring has a spherical inner surface so that balls and 
inner race can pivot about the center of the bearing. 
This enables the balls to choose a path on the outer 
race to compensate for misalignment between shaft 
and housing. External self-aligning types are avail- 
able with or without aligning ring, Fig. 1m and n. 
When the aligning ring is used, inner and outer bear- 
ing rings are surrounded by a third separate ring 
with a spherical internal surface permitting the inner 
assembly to swivel in the outer aligning ring and 
thereby become square and true with the shaft and 
the assembly. When the aligning ring is not used 
the housing is grooved to accommodate the spherical 
outer ring of the bearing. External self-aligning bear- 
ings are normally furnished in single-row construc- 
tion only. 

Another variation of annular ball bearings are the 
angular-contact, counterbore, and magneto types, Fig. 
lo, p and q. In the counterbore and angular-contact 
types, the outer ring has a deep shoulder on one 
side and shallow shoulder on the other, so that a 
maximum number of balls can be introduced when the 
outer ring is expanded by heat. The load line of the 
counterbore design has theoretically no angularity 
and by increasing the angle, as in the angular-con- 
tact designs, it is possible to increase the thrust ca- 
pacity. These bearings are nonseparable. 


Double-Row Construction for Thrust 


The magneto, open, or separable types permit the 
outer ring to be separated from the inner ring and 
ball assembly. Bearing capacity is low, but due to 
the separable construction, the bearing offers cer- 
tain advantages for easy mounting. Counterbored 
constructions provide thrust capacity in one direc- 
tion only and for thrust capacity in two directions 
must be mounted in pairs. 

Double-row annular ball bearings are provided in 
radial or outwardly and inwardly convergent angu- 
larity constructions, Fig. 1r, s, and t, with loading- 
groove and nonloading-groove design. These double- 
row bearings provide thrust capacity from two direc- 
tions and reduced width comparable to a pair of 
counterbored, separable, or angular-contact single- 
row bearings. 

All annular ball bearings have in common certain 
modifications of design. All types may be provided 
with one or two grease shields, Fig. lu, v, w and x. 

Another common modification is the use of a split 
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ring snapped into a groove in the outer ring for 
positioning the bearing in the housing, Fig. ly and z. 
This snap ring is often used in combination with 
grease shields or seals. 

Usually, annular ball bearings are provided with 
a ball retaining cage, although some bearing types 
do not require one. Cages are bearing components 
which, while never participating in the carrying of 
the load, are nevertheless capable of exerting a vital 
influence on the efficiency of the bearing. In a cage- 
less bearing the rolling elements contact each other 
in such a manner that their surfaces are liable to 
become damaged if the speed exceeds a certain limit. 
The chief function of the cage, therefore, is to keep 
the rolling elements apart, thus permitting the bear- 
ing to operate at high speed. In bearings of certain 
types, moreover, a cage is necessary to prevent the 
rolling elements from falling out while handling the 
bearing. In most standard types, the cage is usually of 
pressed steel, brass, or bronze. In large bearings, 
however, machined cages are preferred for reasons of 
manufacture and strength. Special-purpose cages are 
also made of nonmetallic materials. 


Radial Bearing Clearance Critical 


Another factor in selection, of extreme importance, 
is internal bearing clearance. Bearing clearance is 
the amount one bearing ring moves radially in rela- 
tion to the other under a given small measuring load 
(radial clearances), or in an axial direction (axial 
clearances). For radial bearings, the radial clearance 
is of primary importance. Varying degrees of internal 
clearances are available depending upon the fit on 
the shaft. 

If a ball bearing is to function satisfactorily, both 
the fit between the inner ring and the shaft, and the 
fit between the outer ring and the housing must be 
suitable for the application. Although a bearing must 
satisfy widely varying operating conditions, which 
determine the choice of fit, the tolerances for the 
bearing itself are standardized. The desired fits can, 
therefore, be obtained only by selecting the proper 
tolerances for the shaft diameter and housing bore. 
The selection of fit is dependent on the character 
of the load, the bearing dimensions, the temperature 
conditions in the bearing in operation, the heat ex- 
pansion of the shaft and other parts, the design, and 
the requirements for running accuracy. The selection 
of tolerances for bearing housings is also influenced 
by the material and wall thickness of the housing. 
Finally, consideration must be given to the fact that 
the shaft deforms differently when its is solid than 
when it is hollow. The international ISA tolerance 
system provides a considerable choice of shaft and 
housing tolerances, which, when used with standard 
bearings, will give any of the desired fits from the 
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tightest to the loosest required. 

It can be seen that bearing selection is by no means 
a simple matter. Each bearing manufacturer main- 
tains a highly specialized staff of bearing engineers 
specially trained as application consultants. Harmoni- 
ous collaboration between designer and manufacturer, 
and utilization of existing standards can only result 
in an economic and efficient product. 


Selecting Bearings 


By John H. Baninger 


Assistant Chief Engineer 


New Departure Div., GMC 
Bristol, Conn. 


ODAY machines are being built for higher speeds 

and are required to work to closer tolerances than 
ever before. In order to comply properly with these 
increased speeds and conserve the life of the cutting 
tools, the edges of which may be prematurely broken 
down by vibration or chatter, it has become neces- 
sary to incorporate a higher degree of precision and 
rigidity. It is common knowledge that the limits of 
plain sleeve bearings do not cover these requirements 
in every respect, and this inevitably leads to the 
increasing use of antifriction bearings not only in 
drive and feed mechanisms, and the like, but also on 
main spindles. 

Bearings must provide permanently a high degree 
of rigidity under all loads and speeds, for this quality 
is essential not only to the accuracy and finish of the 
work produced but enables full life to be obtained 
from tools and the machine itself. For any heavy- 
duty machine using more or less the same construc- 
tion for a spindle, this part, if mounted on ball bear- 
ings, must be somewhat heavier than if supported 
by roller bearings to obtain the same rigidity and 
consequent accuracy in the work produced. The rea- 
son for this statement is obvious—ball bearings 
have a curved, elliptical contact, while most roller 
bearings have a straight-line or rectangular contact. 
However, under spindle deflection the radial load in 
a roller bearing is not evenly distributed over the 
rollers but is transferred to a certain extent toward 
one end with the result of concentrating the load 
on a reduced area. This not only increases the pres- 
sure per unit area but also generates more friction 
and heat. 


INSTALLATION: Three bearings for supporting a 
spindle or shaft should be avoided, if at all possible, 
mainly owing to difficulty in maintaining alignment 
resulting from distortion of a housing because of: 
(1) Nonuniform cross section; (2) localized heating; 
or (3) fastening of the housing to the base. Excep- 
tion can be taken when using extremely long quill 
construction. 

Bearings with a large number of balls have less 
radial deflection under the same load than bearings 
with the same outside diameter but having fewer 
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balls of larger size. For spindle mountings, bearings 
with small cross section should be given preference 
to those having larger balls and, thus, larger cross 
section, thereby permitting the use of a stiffer spindle, 

For a high-speed shaft on which a heavy thrust 
load is imposed, the bearing selected for resisting 
the thrust, if at all possible, should be mounted at the 
end of the shaft, thus permitting selection of a size 
of the heavy series having a bore smaller than the 
shaft without sacrificing shaft stiffness and thereby 
keeping the manufacturing cost low. 


BEARINGS FoR HEAvy-DuTy SPINDLES: For rigid 
and accurate spindle mountings, the duplex type of 
bearing is most widely used because it is easier to 
produce two single bearings accurately than one 
double-row bearing. A duplex bearing has other ad- 
vantages over a double-row bearing which leads to 
its preference. It can be preloaded much more heavily 
because the preload is applied after the pair or set 
is mounted on the spindle and installed in its hous- 
ing. The preloading of a double-row bearing is limited 
simply because the balls can only be inserted by 
expanding and deforming the bearing outer ring. 
Obviously, it takes much more care and effort to 
assemble such a bearing without injury while in- 
serting the last few balls of the second row. 

When applying preload, the outer rings of a duplex 
bearing will expand a small amount and take up the 
clearance provided for easy assembly in the housing. 
Thus, a metal-to-metal contact between the bearing 
outside diameter and housing is obtained. This is 
absolutely necessary not only to secure the required 
spindle rigidity but also to maintain the shape of 
the bearing outer rings and distribute the pressure 
more uniformly onto the balls, thus maintaining 
the rated load capacity. 

The adoption of a flange-type bearing for spindle- 
nose support is being favored more frequently as it 
permits the use of a straight-through mounting 
hole. Such a hole is much easier to machine and in- 
spect, and can be obtained at considerably lower 
cost, which compensates for the higher cost of such 
a bearing. 


BEARINGS FoR HIGH-SPEED SPINDLES: Ball bearings 
have proved to be the most satisfactory type, mainly 
because they are not as sensitive as other types of 
bearings to the application of the essential preloads. 
Furthermore, ball bearings operating under such 
conditions rotate more freely and, therefore, gener- 
ate less heat, and the method of their lubrication 
is less troublesome. 

Since the life of high-spe2:d bearings is limited, 
depending upon uniform preload at all times, per- 
fect alignment and proper lubrication, it is highly 
recommended that the quill type of construction 
be used which, from a replacement or service stand- 
point, permits very short interruption of machine 
operation, and thus is very economical. 

For the past few years considerable study and ex- 
perimentation have been devoted to spindles operat- 
ing successfully at ultra-high speeds. Since the cen- 
trifugal force of the balls must be taken into con- 
sideration for bearing-load calculation, the required 
bearing size is determined by the outer ring ball 
track, while the inner ring ball track is relieved 
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of some of its load. Obviously, all the parts for such 
spindles must be made as close as possible to zero 
tolerances, especially the revolving parts. Therefore, 
both from the engineering as well as manufacturing 
standpoint it is often advisable to dispense with 
the bearing inner rings and grind the inner ball 
tracks directly onto the spindle. 

The high-frequency motor has solved the drive for 
ultra-high-speed spindles in a most satisfactory way 
as the spindle itself can be built up as the motor 
armature, and its length can be kept rather short. 
By finishing the outside diameter of the spindle, in- 
cluding ball tracks and armature between centers, 
it is possible to obtain an absolutely concentric and 
dynamically balanced spindle. The bearing outer 
rings should preferably be of the deep-groove type. 
In order to use a one-piece, phenolic ball separator 
and still be able to assemble the two bearings, the 
snap ring shoulder should be on the outside of the 
spindle ball tracks and not in the bearing outer rings. 
The two bearings must be installed DF type and be 
spring preloaded, applying the pressure against the 
bearing outer ring. 


Oil Lubrication of Bearings 
By John P. Critchlow 


Chief Fuels and Lubricants Engineer 


Gulf Oil Corp. 
Pittsburgh, Pa. 


UBRICATION has been a recognized necessity 
as long as there have been bearings but it has 
only been recently that investigations have been made 
into the reasons why certain lubricants were more 
effective than others for various bearing applications. 
These investigations have led to a better under- 
standing of the functions of a lubricant in a bearing 
and have resulted in the development of highly re- 
fined and highly stable petroleum lubricants suitable 
for the lubrication and protection of all types of ball 
and roller bearings operating under almost any con- 
dition. 
In general, there are five required functions of a 
ball or roller bearing lubricant: 
1. Reducing friction between the sliding elements 
of the bearings 
2. Reducing rolling friction or rolling resistance 
3. Preventing rust and corrosion of bearing parts 
4. Dissipating heat generated in and heat conducted 
to bearings 
5. Preventing, insofar as possible, the entry of con- 
taminating materials into the bearing. 


The selection of a lubricant to overcome sliding 
and rolling friction, prevent rust and corrosion, dissi- 
pate heat and prevent, insofar as possible, the ad- 
mittance of contaminating materials into the bearing 
will be governed by a combination of several major 
factors: (1) Operating speed, (2) operating and 
ambient temperatures, (3) operating load, (4) am- 
bient atmospheric conditions, and (5) method of lubri- 
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Fig. 2—Oil viscosity selection chart devised by New De- 

parture Div., General Motors Corp. to determine proper 

oif for various operating conditions. Speed factor is 
equal to bearing bore in mm times rpm 


cant application. 

Operating speed will, to a large degree, determine 
the viscosity of the oil to be used; “speed factor” 
being the term usually used to denote the speed of 
a ball or roller bearing for oil viscosity determina- 
tions. Speed factor is the product of the speed of 
the bearing in rpm and the bore of the bearing in 
millimeters. 

Operating and ambient temperatures must also 
be taken into consideration when determining the 
proper viscosity of an oil for a given bearing ap- 
plication since the viscosity of a petroleum oil de- 
creases with an increase in temperature. For high- 
temperature conditions, therefore, higher viscosity 
oils are required so that at operating temperatures 
they will have sufficient body to adequately perform 
their lubricating function. 

Many bearings operate under temperature condi- 
tions below zero F. For such operations an oil should 
have a pour point below its lowest starting tempera- 
ture. For abnormally low temperatures of below 
—50 F. it is usually necessary to use special lubri- 
cants developed for this type of operation. 

Special consideration must be given to the selec- 
tion of lubricants for bearings which operate under 
high-temperature conditions. A high operating tem- 
perature can be considered 175 F or over. Petrole- 
um oils oxidize upon exposure to air and their rate 
of oxidation approximately doubles for each 20 F 
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Fig. 3—Common oil-cup oiler for slow 
or medium-speed bearings requires 
frequent servicing 


Fig. 4—Splash feed oiler good for 
gearboxes or other assemblies con- 
taining rotating parts 


Fig. 5—Sight-feed oiler permits con- 
trol of oil flow to bearing. .Can be 
used for high or low flow 
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Fig. 6 — Wick-feed oiler good over 
wide variations in speed provides low 
flow where oil is not reused 


rise in temperature. Oxidation of a petroleum oil 
results in its products of oxidation such as sludge, 
gums, varnishes, etc. These products, as has been 
previously stated, are detrimental to the efficient 
operation of a bearing. It is, therefore, obvious that 
for high-temperature operation careful attention must 
be paid to the ability of an oil to resist oxidation and 
only highly refined oils should be used. 

SELECTION OF LUBRICANT: A chart, published by 
New Departure Div., General Motors Corp., which 
takes into consideration all of these factors and pro- 
vides a suitable guide for determining the oil viscos- 
ity for various bearings operating under various con- 
ditions is shown in Fig. 2. 

Example: To determine the proper oil viscosity for 
a 20-mm bore bearing operating at 10,000 rpm and 
160 F, multiply 20 x 10,000 which gives a speed fac- 
tor of 200,000. Reading across from 200,000 to the 
diagonal line and then down to the line marked 160 F 
it will be found that an oil having a Saybolt viscos- 
ity of 250 seconds at 100 F is recommended. 

It will be noted that this chart does not cover 
all conditions; such would not only be impossible 
but also impractical. For points which fall outside 
the lower curve, Fig. 2, a “spindle” oil having a Say- 
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Fig. 7—Bottom wick-feed oiler in which 
oil flows with shaft rotafion. 
drained to reservoir and reused 





Fig. 8—Circulsting oil system which 
pumps oil through shaft center to 
upper and lower bearings 


Oil is 


bolt universal viscosity of approximately 60 seconds 
at 100 F and viscosity index of approximately 100 
is usually recommended. Applications involving op- 
erating temperatures below zero F and above 200 F, 
should be separately considered inasmuch as there 
are usually abnormal conditions present which re- 
quire special study before a lubricant is selected. 

The next variable that must be considered when 
selecting a lubricant is the atmospheric conditions 
under which the bearing will be operating. Dust, 
dirt, metallic particles, etc., can cause bearing failure 
in a very short time. The problem here, however, is 
more one of sealing than anything else. Mechanical 
sealing has its limitations and for extremely dusty 
conditions a grease is usually selected as the lubri- 
cant because of the additional sealing effect it af- 
fords. 


Method of Application Important 


The last factor listed as affecting the selection of 
a bearing lubricant is the method of lubricant appli- 
cation. This factor has been injected into the picture 
not so much because of its influence on lubricant 
selection but because of the important role it plays 
in supplying and maintaining the proper quantity of 
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lubricant in the bearing. More often than not the 
lubricant is selected first and the method of appli- 
cation designed to suit the lubricant. 

There are a few simple rules for designing or 
selecting a method of lubricant application which, if 
followed, should result in efficient lubrication. 


1. The applicator or lubrication system should supply, 
at all times, an adequate but not excessive quan- 
tity of oil 

2. If practical, it should be possible to visually check 
the quantity of oil being supplied or in the bearing 

3. The applicator should be simple in operation and 
readily accessible 

4. Where practical, the oiling system should be auto- 
matic. 


LUBRICATION METHODS AND DEVICES: Some of the 
more common oil lubricating methods and devices for 
ball and roller bearings are outlined in the following 
paragraphs. 

Oil bath constant-level oiler: Fig. 3 shows the com- 
mon oil cup which can be located to maintain the 
proper oil level which, for slow or medium-speed 
bearings, is about the center of the lowest ball. This 
type of applicator is satisfactory for slow or mod- 
erate speeds but does require frequent attention. 

Splash feed: This is a common method and is used 
in many gear boxes or other assemblies where rotat- 
ing parts can be utilized to splash or throw oil into 
bearings. This system is not recommended for high 
speeds because too much oil is usually supplied the 
bearings. Fig. 4 shows a typical splash feed installa- 
tion with an oil slinger. 

Sight-feed oiler: Sight-feed oilers are designed to 
control the flow of oil to the bearing. They can be 
used for high-speed applications where the oil flow is 
extremely small, or they can be used on large cir- 
culating systems where oil flow is extremely large. 
Oil flow might vary from as low as one drop to sev- 
eral pints per minute. These devices have the ad- 
vantage of being able to control oil flow as well as 
provide a means for observing whether or not there 
is oil flowing into the bearing. Fig. 5 shows a typical 
sight-feed oiler installation which can be used for 
high speeds. 

Wick-feed devices: A common and efficient oiling 
device is the wick-feed oiler. There are probably 
more variations of this oiler than of any other type. 
They can be used with various modifications for a 
wide range of speeds. The oil flow through them 
can be controlled by the size and number of wicks. 
Fig. 6 shows a wick feeding device which can be used 
for high-speed bearings where the oil flow is low and 
the oil not reused. Fig. 7 shows what is known as 
a bottom wick-feed oiler. The oil feed with this 
type starts and stops with the shaft and the oil is 
drained to the reservoir and reused. 

Circulating systems: The circulating system is, in 
general, the most efficient and also the most costly 
lubricating system. Where there are dozens of like 
bearings on a machine or machines operating con- 
tinuously and under high-temperature conditions, it 
is almost imperative that such bearings be lubricated 
by a circulating system if efficient and continuous 
operation is to be maintained. High initial coct is 
more than justified by future economies. Circulating 
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Fig. 9—Air filter, pressure regulating valve and atomizing 
unit of air-oil mist lubricating system. This method of 
lubrication is used almost exclusively on ultrahigh speeds 


systems consist of an ample sump capable of supply- 
ing between two to three pints of oil per minute per 
bearing, and allowing approximately one and a half to 
two hours settling time, plus pumps, suitable filters, 
coolers, heaters, etc., for adequately cleaning the oil 
and returning it to the bearings at the proper tem- 
perature. Oil temperature to the bearings is usually 
between 120 to 140 F and return temperatures be- 
tween 160 to 185 F. These large circulating systems 
have, of course, been designed to suit many types 
of machinery. 

All circulating systems are not, of course, as large 
and complicated as that described above. A small 
system, such as shown in Fig. 8, is quite satisfactory 
and efficient. This system employs a screw pump 
which pumps oil up through the center of the shaft 
where it returns through the bearings. 

Oil mist systems: With the advent of extremely 
high bearing speeds it has been necessary to devise 
some method for controlling the volume of lubri- 
cant fed to the bearing within narrow limits. Oil 
mist systems have been quite successful. These sys- 
tems have been used on bearings operating at speeds 
of from 20,000 to 100,000 rpm and over. Essentially, 
they are designed to break up the oil droplets into 
a fine mist using air as the carrier. This principle 
has been used for years for lubricating steam engines 
and air tools. It was later adapted for use on high- 
speed grinding spindles and other high-speed bear- 
ing installations. 


Mist Lubrication Required for Ultra Speeds 


Several types of oil mist systems are in use today. 
Some are contained within the bearing housing and 
use an oil ring to carry the oil into the upper part 
of the assembly where it makes contact with an oil 
slinger which tends to atomize the oil. 

Other systems use a separate unit apart from the 
bearing for forming the air-oil mist, Fig. 9. These 
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systems consist essentially of an air filter, a pressure 
regulating valve and an atomizing unit. They are 
particularly adaptable to high-speed spindles. These 
systems have the additional advantage of keeping 
the inside of the spindle housing under pressure 
thereby preventing the entrance of contaminants such 
as dirt, dust, grinding grit, etc. The air pressure 
on these systems is usually maintained between 10 
to 20 psi. 


Designing Housings and Spindles 


By H. L. Blood 


Engineer 
The Heald Machine Co. 
Worcester, Mass. 


T is the aim of this article to shed some light 
on the less well-known but important points to 
be considered in the application of antifriction bear- 
ings. For example, if deflection and vibration are 
important considerations, the spring rates ur stress- 
strain curves of the bearings should be known in 
order to decide on the best location for the bearings. 
The same information will be helpful if critical speeds 
are to be studied. To determine the proper fits and 
allowable tolerances for housings and spindles it is 
necessary to estimate bearing expansion under axial 
load and thermal expansion relative to the housing 
under operating conditions. 

DEFLECTION OF SPINDLE AND BEARINGS: In order to 
reduce deflection between bearings, they are often 
mounted somewhat closer together than they would 
be if the only criterion were deflection at the load 
point. Spindle stiffness makes for smooth running 
and long life, by reducing unbalance and by maintain- 
ing better alignment of the bearings. 


Spindle Deflection Calculations 


When calculating the deflection of a spindle carried 
by angular-contact bearings, the angle of contact 
is sometimes neglected, and the spindle is considered 
as supported at the center of the bearings, as at 
a, Fig. 10. This assumption is incorrect, because 
it yields the same calculated deflection whether the 
bearings are back-to-back or face-to-face. Obviously, 
if two bearings are mounted face-to-face and located 
so that the areas of contact between balls and outer 
races lie approximately in a sphere, the bearings 
will be practically self-aligning. But if the bearings 
were turned back-to-back they would support the 
spindle much more rigidly. An assumption which 
agrees closely with the results of actual deflection 
tests on spindles of typical proportion is shown at 
b, Fig. 10. Here the spindle is considered as sup- 
ported at the apexes of cones passing through the 
points of contact between balls and races. In other 
words, a bearing with a 15-degree angle of contact 
may be assumed to support the spindle at the inter- 
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section of lines passing through the center of each 
ball at an angle of 15 degrees from the face of the 
bearing. 

SHAFT TOLERANCES FOR ROLLER BEARINGS: A slight 
interference fit has been found necessary for tapered 
roller bearings on rotating shafts, to prevent the 
inner race from creeping on the shaft and wearing the 
shoulder which backs the inner race. Wear of this 
shoulder would of course change the adjustment of 
the bearing. 

Shafts for cylindrical roller bearings also are made 
a press fit in the inner races. For example, one 
manufacturer recommends in his catalog an inter- 
ference of 0.0008 to 0.0022-in. for a 216 size. Some 
users prefer, by holding the shaft to close limits, 
to make the interference 0.0014 to 0.0022-in. for 
better control of the internal clearance in the bear- 
ing. 

The internal clearance of cylindrical roller bear- 
ings used in gas turbines must be still more accurate- 
ly controlled. Here the fits are held to extremely 
close limits by selective assembly. 

SPINDLE TOLERANCES FOR BALL BEARINGS: In many 
ball bearing applications, clamping nuts are omitted 
and a tight fit is depended on to secure the inner 
race to the shaft. There is a growing tendency 
toward this practice in such applications as electric 
motors. Ball bearings, however, are not pressed on 
shafts as tightly as roller bearings. 


Precision Work Requires Selective Assembly 


Handbook and catalog tables of recommended fits 
should be consulted. The tables should correspond 
with the ABEC grade, that is, the tolerances of the 
bearings used. The tables should also show the 
type of service to which they apply so that allow- 
ance can be made for such factors as higher speeds, 
heavy or eccentric loads, or high precision. Such 
tables are often based upon practical tolerances for 
bearings and spindles, which add up to variations in 
fits which would be too wide for precision work. 

Selective assembly is used to increase uniformity 
of fits in precision work. Experiments to determine 
the loosest permissible fit may be justified particular- 
ly if it is found that lapping spindles to fit each 
bearing can be avoided. Such individual fitting can- 
not be practiced in the shop without admitting harm- 
ful dust into the unwrapped bearings. 

Ball bearings for high precision work usually are 
marked to show the eccentricity of each race and the 
high point, so that races can be assembled with 
their high points in line. The face runout of bear- 
ings, as well as the bending of the spindle due to 
clamping, of course, will depend upon how accurate- 
ly the spindle locating shoulders are shaved, ground, 
or lapped, and on the squareness of the faces of nuts, 
sleeves, and slingers between which bearings are 
clamped. In precision work it is good practice to 
grind the threads and faces of nuts true with each 
other and to grind the threads on the spindle. 

HOUSING TOLERANCES FOR ROLLER BEARINGS: In 
housings for cylindrical roller bearings the most 
common fit is a “tap fit,” for example, 0.001 loose 
to 0.0004-in. tight. Such a fit avoids excessive re- 
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Fig. 10—Deflection of shaft and bearing under cantilever 

loading. Shaft is assumed to be supported at the center 

of the bearing, (a); shaft assumed to be supported at 
apexes of lines of contact in bearing, (b) 


duction of the internal clearance which would occur 
if both housing and shaft had press fits. With this 
type of bearing it is not necessary for the outer race 
to slide in the housing to permit axial expansion of 
the spindle. 


Mountings for Thermal Expansion 


For taper roller bearings with stationary outer 
races, manufacturers recommend that the housings 
be made as close as possible to a metal-to-metal fit. 
If the outer rings revolve it is important they be 
mounted with the interference fit. 

With either metal-to-metal or interference fits in 
a rigid housing, thermal expansion can build up tre- 
mendous pressure on the bearings. This has limited 
the speeds at which taper roller bearings can be run. 
Manufacturers of this type of bearing have been 
working for years to develop a mounting which would 
permit radial expansion without introducing loose- 
ness, and have arrived at the principle shown in 
Fig. 11. The cup of the rear bearing is carried in 
a sleeve, one end of which expands with the bear- 
ing and tends to fill the slight clearance between 
the sleeve and the housing bore. A clearance of 
from 0.001 to 0.004-in. on the diameter, depending 
on the size of the bearing and the requirements, is 
obtained by finishing a land on the sleeve after the 
cup has been pressed into the sleeve. The other 
end of the sleeve is a relatively tight fit in the hous- 
ing. 

HOUSING TOLERANCES FOR BALL BEARINGS: Fitting 
of housing bores to suit individual bearings should be 
avoided. Unwrapping a bearing for fitting before 
final assembly is almost certain to admit shop dust, 
a danger which cannot be stressed too strongly. Not 
only is such fitting expensive, but it has been found 
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Fig. 11—Typical mounting to permit thermal expansion 
of bearings. Alternate designs shown above and below 
the horizontal bearing centerline 


that the accuracy of a precision-bored or ground 
hole is apt to be destroyed by lapping, especially 
where it is necessary to work close to a shoulder. 

Axial load or preload applied to an angular-con- 
tact bearing increases the angle of contact, both by 
compressing the balls and races and by expanding 
the outer race if it is not constrained. This con- 
sideration alone would indicate that the race should 
fit the housing snugly. If the clearance around a 
bearing is not large enough to allow the outer race 
to expand, heating will reduce the angle of contact, 
that is, the wedging effect produced by axial load 
may be increased many fold. This does not mean 
that the housing bore necessarily should be large 
enough to permit full expansion of a bearing which 
is not required to slide in the housing. It does mean 
that the difference between the operating tempera- 
tures of the bearing and housing should be considered 
in setting tolerances. 

In the majority of ball bearing applications, it is 
important for at least one of the bearings to slide 
in the housing to accommodate axial expansion and 
contraction. A bearing cannot slide unless the clear- 
ance around it is nearly equal to the combined ex- 
pansion from axial load and from temperature. For- 
tunately, it is often possible to check whether or not 
a fit is too tight by running a unit until operating 
temperature is reached, stopping it, and measuring 
the external load necessary to move the spindle 
lengthwise. In some designs it is necessary to loosen 
an end cap to make this check. 


Reprints Available 


The article, “Engineering and Shop Relationships” 
by Harold A. Bolz, published in the January issue, is 
available to readers in reprint form. Single copies 
will be mailed upon request, with the compliments 
of MACHINE DESIGN. Quantities are obtainable at 
a nominal price of twenty cents a copy, payment to 
be included with order. For orders to be delivered in 
Ohio, state sales tax should be added. Please address 
the Editorial Department, MACHINE DEsIGN, Penton 
Bldg., Cleveland 13, Ohio. 
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Electronic 
Inspection 


Machines 


... accurately sort 


products for size 


By Alexander Maxwell 


Vice. President, Engineering 
The DoAll Co. 
.. Des. Plaines, iil, 


EVERAL years ago when a “tenth” was con- 
sidered close work, the output of screw machines 
was acceptably uniform. Today, when a mil- 
lionth is not only recognizable but obtainable, the 
same machines are observed to have a wide range 
of latitude. To obtain uniformity on production runs 
averaging ten thousand units a day, automatic inspec- 
tion has proved its worth. The machine does the sort- 
ing and delivers the product classified into size ranges. 

As an electronic segregator will identify variations 
of a millionth of an inch, it can isolate and classify 
the output of a machine into any number of de- 
signated departures from base tolerance. It is to 
the advantage of everyone to have spacers, shims, 
studs, caps and sleeves in one engine consistent. A 
wide range of sizes is permissible as long as consist- 
ency is maintained. 

Making high-speed inspection equipment has al- 
ready risen from a custom operation to big business. 
Yet each inspection machine must be designed to 
perform a specific sequence of functions. It is still 
custom work because the maker designs, builds and 
delivers one machine at a time. It was left to the 
Arlin Products Laboratory of Detroit to develop ‘a 
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master model which could be quickly modified to 
accommodate whatever job materialized. The idea of 
module or unit construction is employed. 

Key to the setup is a hand-fed device, Fig. 1, which 
can be adjusted with the ease of a micrometcr and 
will automatically inspect anything capable of pass- 
ing through the jaws of the gage head. Incorporating 
this device into a high-speed machine involved only 
the development of handling mechanisms. Inspecting 
a ball bearing, stamping or spark plug is simple. 
The problem is making a mechanism to get it under 
the gage head, then out again. 

A simple and foolproof means of sorting by open- 
ing and closing a gate in a split second was re- 
quired. By amplifying the short stroke of a solenoid 
with levers, the problem of gate operation was 
solved. Current applied for a period as brief as 
1/60-second is sufficient. Allowing for lag, inertia 
and spring return, the gate can be actuated 55 
times a second. As the gate never moves more than 
twice in one second, the mechanism is adequate. 

Each solenoid is small and can be fitted close to 
the job. On the earlier machines, and all the hand 
fed ones, solenoids are employed only to actuate the 
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Fig. 1 —Left —Hand-fed selector for short-run gaging 


Fig. 2—Below—Automatic inspection machine of the type 

used by the automotive industry for continuous run inspec- 

tion of just one product. This one separates spacers into 
8 classifications of product size 


Fig. 3—Bottom—Closeup of solenoid-operated segregator 
gate unit utilizing boiler plate construction. Exploded sol- 
enoid is shown in foreground 








sorting gates. There, the 

action is controlled by the 

gage head which is coupled 

to an electronic bridge. 

Any unbalance in the cir- 

cuit directs current to one 

of several solenoids, each 

governed by a thyratron. 

As the piece being in- 

spected is pushed under the gage head, it fires a thyratron. When 
the piece drops down the chute, a solenoid opens the gate to the 
proper pan. An automatic machine for sorting spacers into eight 
size channels is shown in Fig. 2. 

On the simpler machines the gates are interleaved and remain 
static until the gage head responds to a different reading. When 
one moves it reshuffles the others to open a new channel. On the 
more involved segregators, each gate has a spring return. Rejects 
drop through without actuating any gate. When the proper 
thyratron is fired, any one of three, six, or even dozen gates goes 
into action, staying open just long enough to catch the object and 
direct it into the desired channel. 

Delicate and responsive as the mechanism is, it must be sturdy 
because of high-speed operation. Segregator chutes are boiler- 
plate construction, Fig. 3, the gates usually being faced with 
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brake lining because of the severe service. 

With the sorting end of the segregator operating 
at high speed, the next step was to increase the speed 
of feeding. Ordinarily a motor-driven hopper, gravity 
feed and cam-operated ram are employed, Fig. 4. 
Delivery is governed entirely by the shape, size and 
relative complexity of the piece being measured. On 
ball bearing retainer rings, each must be grasped by 
mechanical tongs, placed on a mandrel and rotated, 
gaged and ejected to the chute. Roller bearings need 
only to be slid along, one pushing another, a ram 
pushing the last one. Spacers, beads, pins and stamp- 
ings require a little persuasion. A solenoid-operated 
ram was the first improvement replacing motor, belt, 
countershaft and cam. 

The most recent design of segregators has every 
movement actuated by a solenoid, Fig. 5. In this unit 
taper pins are inspected, each 14-inch long and all 
to be of identical size. Inspection consists of insert- 
ing each pin, small end first, into a tapered ring 
gage. Pin length and degree of taper are measured. 

Pins from a hopper pour down a feed chute or 
tube. A solenoid removes the bottom pin and places 
it on an anvil. If the pin emerges from the chute 
with small end down it drops through a tapered slot 
in the anvil and goes on its way. If it emerges with 
large end down it sticks in the slot. Then the anvil 
passes under a gage head. If a pin is present a sole- 
noid is actuated and pushes the pin off and into a 
reversing cavity. 


Baffle Turns Pins to Correct Position 


When the pin strikes a baffle, it is turned end 
for end and comes out small end first onto a pin 
carrier. This carrier drops until in line with the 
ring gage. 

Coupled to provide an extra long stroke, a pair 
of solenoids pushes a ram, shoving the pin into the 
ring gage. The protruding small end of the pin 
touches a piston, pushing it until a collar contacts a 
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reed pendulum and also moving the armature of the 
measuring solenoid. The reed actuates the measuring 
button of the gage head which in turn passes on the 
information to the thyratrons, opening the proper 
gate of the segregator chute. As the gate opens the 
pin carrier rises to the eject position, the knock-out 
solenoids push the pin out the ring gage, down into 
the cavity under the carrier and thence into the 
segregator chute. 

All this happens in a matter of seconds. Action 
is entirely automatic, good pins are separated from 
bad with positive finality. 

Automatic inspection is accepted by shop men with 
good grace. They know the machine is fair and that 
it acknowledges good work just as impartially as it 
rejects the bad. It also performs quickly, often de- 


tecting rejects within minutes after a run is started. 
This provides an opportunity to correct the setup 
before any quantity is run. 





Fig. 4—Above—Closeup 
of feed mechanism of 
segregator designed to 
gage the concentricity 
of roller bearing retain- 
ers. It is driven by com- 
bination of motor and 
solenoid 


Fig. 5—Left—Pin gaging 
segregator element en- 
tirely solenoid operated 
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Splined Connections 


By W. R. Leopold 


Special Products Div. 
M. W. Kellogg Co. 
Jersey City, N. J. 


ROPER design criterion for splines must be 
Prracea upon the type and quality of spline as well 

as the operating conditions to be encountered. 
For instance, if very close tooth tolerances are main- 
tained and a shrink fit is incorporated during assem: 
bly, it is evident that the assembly is essentially a 
solid shaft and shear stress through the spline teeth, 
rather than tooth compressive stress, would be crit- 
ical. It is common practice to allow this shear stress 
to equal 60 per cent of the ultimate tensile stress or, 
in fairly ductile materials, 60 per cent of the yield 
stress. 

In most cases, however, ease of assembly and serv- 
icing dictates that shrink fits on splines be eliminated 
in favor of loose or semitight assemblies. Even 
though in these cases high control of tooth toler- 
ance is maintained, slight errors in tooth spacing 
still occur and the criterion which must be consid- 
ered, and which will dictate design, is tooth wear or 
chafing. 

Chafing, it is recognized, is a function of motion 
and loading and can induce rapid parts failure. For 
this reason, consideration must be given to the varia- 
tions in torque imposed upon the spline in choosing 
the value of contact stress to be maintained. It is 
evident that spline contact stress must be maintained 
at a lower level if the torque is pulsating. 

Experience has shown that with ordinary crank- 
shaft steels of approximately 100,000 psi yield stress 
in reciprocating engines subject to rapid torque 
variations, spline contact stress, or bearing pressure, 
should be maintained at approximately 4000 psi for 
loose fit splines, if chafing is not to result. On the 
other hand, steady torque inputs, as obtained in elec- 
tric motors and turbines, allow several times this 
value to be used for contact stress. In some cases, 


Material for this data sheet was compiled for the Wright Aeronauti- 
cal Corp. 
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values as high as 60,000 psi have been used satis- 
factorily with ordinary crankshaft steels. It will be 
found in general that to carry any load, or for sta- 
bility, it is seldom necessary to have the width of 
spline longer than its pitch diameter. 

Stub-tooth involute splines are commonly used for 
splined couplings. Considering then that the torque 
a splined coupling is capable of transmitting is a 
function of the spline pitch diameter, the allowable 
contact stress and the tooth form, the following equa- 
tion may be written: 


PD 
T - caiakr a 


where T = torque, inch-pounds; 8, = compressive 
bearing stress, psi; hk = working depth of spline 
tooth, inches; b width of spline, inches; N = 
number of spline teeth; and PD = pitch diameter of 
spline, inches. 

For the stub tooth involute spline, h = 1/DP, 
where DP = diametral pitch = N/PD. Substituting 
h = PD/N in Equation 1 : 


T = k (PD)? b 


where k = S,/2. It should be noted that tooth angle 
does not appear in this equation, the torque capacity 
of any given form of splire being a function only of 
its pitch diameter and width. 

The chart on the following page is based upon a 
contact stress of 4000 psi but can easily be modified 
directly, as shown, to incorporate any other desired 
stress level. To illustrate its use consider the fol- 
lowing example. 

EXAMPLE: Given: PD = 5 inches, and torque to 
be transmitted = 50,000 in-lb, find spline width. At 
the intersection of 50,000 psi and 5 inches PD on the 
chart, the width of spline required for 4000 psi con- 
tact stress is given as 1 inch. 
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T= Torque 


TORQUE CAPACITY OF SPLINES 
(Chart based on 4000 psi bearing pressure) 
T= 2000 X b X (PD)* 


For contact stresses other than 
4000 psi, the torque is given by 


actual stress 
4000 


T X 


Above values are for stub tooth involute splines. 
Double capacity for full tooth involute splines. 


For smaller (larger) pitch diameters ; divide 
(multiply) PD by 10 and T by 100. 


7 10 20 


PD = Pitch Diameter (inches) 
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For additional information on this new equipment see Page 161 


Hopper Feeding Unit 


Automatic, se] f- 
contained model 
H-100 hopper feeding 
unitisespecially 
adapted to feeding of 
flat cylindrical work 
such as_ washers, 
nuts, bearing races, 
and special stamp- 
ings. Selector ring, 
driven by fractional 
horsepower motor, ro- 
tates through work 
which is selected and 
fed from underside of 
ring in one operation. Feeder can be used with as- 
sembling presses, automatic welding machines and 
many second operation machines. Manufacturer: 
Feedall Machine & Engineering Co., 29 Elm St., 
Willoughby, O. 


For additional information circle MD 1 on Page 161 
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Vertical Speed Reducers 


Because they are 
capable of withstand- 
ing externally applied 
loads on gear shafts, 
whether extended up- 
ward or downward, 
types NU and ND 
vertical shaft worm 
gear speed reducers 
are particularly suit- 
able for driving such 
equipment as agita- 
tors and mixers. They 
are also usable in conjunction with supplementary 
low-speed spur gear drives without outboard bearings. 

Worm threads are formed integrally with shaft 
which is journaled in antifriction bearings, and face 
type seal prevents leakage at worm shaft extension. 
Worm gear is solid bronze in sizes 100 and smaller; 
larger sizes employ flanged rim construction. Oil 
level sight window in cast gray iron housing permits 
check of oil. 

Gear shafts are supported by tapered roller bear- 
ings with capacity to carry heavy external radial 
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loads on shaft extensions, as well as up or down 
thrust loads. In the size 50 unit, all bearings are 
splash lubricated, and on larger sizes positive pres- 
sure lubrication is provided. Seven sizes from 50 to 
500 are supplied in each type. Manufacturer: Cleve- 
land Worm & Gear Co., 3265 E. 80th St., Cleveland 
4, O. 


Ver additional information circle MD 2 on Page 161 





Mechanical Shaft Seal 
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and _ self-lubricating 
microfine graphite rings. There is no scoring or gall- 
ing of shaft as no friction is introduced at any point 
on shaft. Seal is fitted to the shaft by flexible rings, 
and, end play, chatter, etc., do not affect sealing faces. 
Adequate clearance in seal housing allows limited 
amount of shaft misalignment or distortion. As fluid 
pressure increases or decreases, unit pressure between 
sealing faces automatically increases or decreases. 
Standard Model M marine type seal is also available 
with flush connection and with flush connection and 
abrasive excluder. Manufacturer: Syntron Co., Homer 
City, Pa. 


For additional information circle MD 3 on Page 161 


Stainless Steel 


Having strength and hardness of high carbon 
spring steels, 17-7 PH precipitation-hardening stain- 
less steel has corrosion resistance closely approach- 
ing that of 18-8 stainless steel. It is usable for 
springs, pressure tanks, diaphragms and disks, con- 
veyor parts, spring clips, washers and similar parts. 
Yield strength in compression is equal to or higher 
than yield strength in tension. Alloy is available in 
soft temper strip, sheet and plate; hard temper sheet 
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and strip; and hard temper and extra hard temper 
wire. 

In soft temper condition, alloy can be severely 
formed or drawn and can be welded by resistance, 
metallic-are and inert gas shielded-arc methods. After 
fabrication, its full strength and hardness are devel- 
oped easily. Soft temper sheets when fully hardened 
have tensile strength 185,000 to 205,000 psi, yield 
strength 160,000 to 190,000 psi and hardness Rock- 
well 40 to 45 C. 

Hard temper sheet and strip have fabricating 
properties equal to type 301 full hard temper stain- 
less steel. In this condition, material can be punched, 
blanked, flanged and dished to moderate degree. Ten- 
sile strengths over 255,000 psi and Rockwell hard- 
nesses over 51 C are developed; even higher strengths 
and hardnesses are possible in very thin gage ma- 
terial. 

In wire form, alloy can be wrapped on its own 
diameter and develops properties similar to those of 
carbon steel music wire. After hardening, it has 
tensile strength of 260,000 to 345,000 psi, yield 
strength 250,000 to 340,000 psi, hardness Rockwell 
50 C and up, and proportional limit in torsion 150,000 
to 180,000 psi. Wire is also available mill treated at 
850F: in this condition it is designated extra hard 
temper. Manufacturer: Armco Steel Corp., Middle- 
town, O. 

For additional information circle MD 4 on Page 161 


Small Tubular Capacitors 


Usable at temperatures to 
212 F without drips, small 
paper-case tubular capacitors, 
type P85, have high initial re- 
sistance which is recoverable 
upon heating. Dielectric 
strength is maintained at ele- 

Paper section is Aerolene-im- 





vated temperatures. 
pregnated, and capacitor is cealed with Duranite. Re- 
sulting rock-hard paper-cased tubular element is heat 


and humidity resistant. Manufacturer: Aerovox 
Corp., New Bedford, Mass. 


For additional information circle MD 5 on Page 161 


Liquid Line Filter 


Operating equally well in any position, this Syn- 
clinal filter has no moving parts and can be inserted 
into any pipe line carrying noncorrosive liquids. Ca- 
pacities are 5, 8, 10, 20, 30 and 50 gpm. Greater 
capacities can be obtained by multiple installation. 
Cast aluminum head and steel housing are designcd 
for maximum working pressure of 125 psi. Standard 
model is equipped with 100-mesh wire cloth; where 
other gages are required, filter elements are avail- 
able in sizes from 30 to 200 mesh. By removing one 
hand nut, filter can be disassembled, cleaning being 
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accomplished without disturbing pipe fittings. Manu- 
facturer: Marvel Engineering Co., 625 W. Jackson 
Blvd., Chicago 6, II. 


For additional information circle MD 6 on Page 161 


Self-Priming Pump 


Equipped with man- 

ual by-pass control 

; valve to permit easy 

regulation of pressure 

9 and flow rate, this 

model ESP stainless 

steel self-priming 

pump is recommended 

for pumping corros- 

ive liquids, chemicals, drugs, foods and pharma- 

ceuticals. It can be obtained in five sizes: 3, 5, 10, 

20 and 30 gpm at 0 psi. All sizes can be supplied 

as individual units or as complete pump assemblies, 

direct or belt driven. Manufacturer: Ertel Engineer- 
ing Corp., 22 Front St., Kingston, N. Y. 


For additional information circle MD 7 on Page 161 





Variable Transformer 


Redesigned types 
116 and 216 Power-’ 
stat variable trans- 
formers incorporate 
numerous’ improve- 
ments but retain 
standard mounting 
dimensions to con- 
form to existing panel 
layouts. Type 116 
operates from 115-v 
50/60-cycle source to 
deliver 0 to 135 v, 7.5 
amp; and latter type 
has output of 0 to 
270 v, 3.0 amp from 230-v 50/60-cycle single-phase 
current. 

Modifications include use of die-cast aluminum ter- 
minal box on cord-plug models, heavy terminal board 
of phenolic plastic, better arrangement of solder- 
screw terminals, and barriers between terminals to 
reduce short circuit hazards. Other improvements 
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incorporated in cord-plug models are new fusing ar- 
rangement and polarity identification for requirements 
involving ground loads. Manufacturer: Superior 
Electric Co., Hannon Ave., Bristol, Conn. 

For addtional informacion circle MD § on Page 161 





Miniature Speed Changers 


Several hundred 
ratios between 1000:1 
and 750,000:1 are at- 
tained by adding one 
or two additional 
gearing sections to 
standard thre e-sec- 
tion miniature speed 
changer. Input speeds 
as high as 50,000 rpm 
and output torques up to 2 lb-in. are permissible. 
Very high ratios in hobbed gear and ‘zero backlash’ 
construction can be furnished at reduced torque rat- 
ing. Weights of four and five-section units are ap- 
proximately 6 and 7 oz respectively. Manufacturer: 
Metron Instrument Co., 432 Lincoln St., Denver 9, 
Colo. 





For additional information circle MD 9 on Page 161 


High-Speed Shaft Coupling 


Transmitting up to 
120 hp at 3550 rpm, 
this Magic-Grip coup- 
ling is available in 
two bore sizes, %% 
and 24-inch. Coup- 
ling consists primar- 
ly of two cast-iron 
disks with tapered 
bores, rubber covered 
tubes assembled on 
studs, split tapered 
bushings and two set- 
screws for each disk. Four drilled recesses in bush- 
ing accommodate off and on positions of setscrew 
driving holes of coupling. Bushing holes are offset 
so that when setscrews contact them, force is ap- 
plied in direction to drive tapers of two pieces either 
tighter or looser, depending upon whether screws 
are placed in “on” or “off’’ positions. Manufacturer: 
Allis Chalmers Mfg. Co., Milwaukee, Wis. 


For additional information circle MD 10 on Page 161 





Magnetic Transductor Material 


Having very narrow rectangular hysteresis loops, 
Hipersil and Hipernik V materials are especially 
Suited for electronic application such as magnetic 
amplifiers, saturable reactors, and new types of 
contact rectifiers. Available in several lamination 
thicknesses for various frequency and response re- 
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quirements, materials can be supplied in continuous 
toroidal or rectangular and butt-joint cores. 

Preferred grain oriented Hipersil cores, which are 
not sensitive to mechancal or magnetic shock, are 
obtainable in either continuous or butt-joint form in 
sizes ranging from a few ounces to several hundred 
pounds. Hipernik V 50-per cent grain-oriented alloy 
is supplied in toroidal cores of 0.002 or 0.005-in. 
lamination thicknesses. Core is completely enclosed 
in form-fitting Micarta case to protect against shock 
and strain during winding. Manufacturer: Westing- 
house Electric Corp., P. O. Box 2099, Pittsburgh 30, 
Pa. 


For additional information circle MD 11 on Page 161 


Pipeline Expansion Joint 


Axial, offset and 
radial motion control 
in high pressure pip- 
ing systems to 1000 
psi is afforded by 
Flexoniflex line of 
expansion joints. 
They consist of cor- 
rugated bellows type 
sections of stainless 
steel or other alloys 
formed within integral control rings and end sec- 
tions. Integral construction of control rings permits 
unit to withstand extremely high pressures. 

Standard joints are made with single or multiple 
plies, can be lined or unlined and are available in 
sizes from 5<-in. ID. Temperature range for stainless 
steel construction is from subzero to 1400 F, and this 
upper limit can be exceeded with use of special alloys. 
Manufacturer: Chicago Metal Hose Corp., Maywood, 
Ill. 





For additional information circle MD 12 on Page 161 


Recycling Timer 


Two individual tim- 
ing elements, each 
able to control a spec- 
ific operation, are 
accommodated in a 
single housing by this 
Tandem recycling 
timer. When timer 
dials are set to re- 
spective time _ inter- 
vals required, each 
cycle of operation will follow the other continously 
in regular sequence. Unit will maintain this se- 
quence without adjustments until new time intervals 
are required. Control cabinet measures 1142 x 9 x 7 
in. and contains two sockets into which timing ele- 
ments are plugged so that they control single-pole 
double-throw load relay. Contact circuit of this relay 
is unpowered, permitting application of particular 
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voltage and current necessary for test or production. 
Load relay contacts are rated 20 amp at 115 volts 
ac, noninductive. Applications include control of 
machinery, apparatus life testing, conveyor system 
control and laboratory use. Manufacturer: Industrial 
Timer Corp., Newark. N. J. 


For additional information circle MD 13 on Page 161 


Lightweight Flanged Ball Bearing 


Designed primarily 
for light-duty, slow- 
speed _  antifriction 
bearing applications, 
Flangette ball bear- 
ing power transmis- 
sion unit features 
light weight, sealed- 
in lubrication and 
ease of installation. 
It consists of two 
pressed steel stamp- 
ings which form housing and standard self-aligning 
wide inner ring type ball bearing. Unit is available 
in 18 sizes for shafts from % to 2 3/16 in. Manu- 
facturer: Fafnir Bearing Co., New Britain, Conn. 

For additional information circle MD 14 on Page 161 





Voltage Type Accelerating Relay 


Designed specifically for starting single-phase, ca- 
pacitor-start and capacitor-run motors, CR1057-J re- 
lay is particularly applicable where adverse atmos- 
pheric conditions exist or where it is desired to have 
remote control which can be incorporated in explo- 
sionproof case. Relay can be furnished with or with- 
out cover and can be wired from top or bottom. All 
parts are corrosion resistant. Relay is accurately 
calibrated to pick up at predetermined voltage, thus 





taking start winding out of circuit at desired speed. 
Extremely wide differential between pickup and drop- 
out voltage gives positive operation of control despite 
wide variations in line voltage. Contact rating is 
50 amp at 115 v and 30 amp at 230 v. In normal 
operation, contact handles start-winding current onlv. 
Relay meets all Underwriters’ Laboratories specifica- 
tions. Manufacturer: General Electric Co., Sche- 
nectady 5, N. Y. 


For additional information circle MD 15 on Page 161 
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Electromagnetic Counter 


Actuated through 
electromagnets, three 
or four-digit magnet- 
ic counter can be 
connected in vacuum 
tube plate circuits or 
operated by any con- 
tacting device. Ad- 
ditive or subtractive 
counter wheels re 
cord maximum of 1200 counts per minute. Each 
wheel can be reset manually. Counter can be wound 
for operation on 24 or 110 volts, ac or de. Measur- 
ing 1 in. high and less than 2 in. deep, unit weighs 2 
oz. Figures are either white or fluorescent on black; 
die-cast case is finished in black lacquer. Manufac- 
turer: Abrams Instrument Corp., Lansing 1, Mich. 

For additional informaiion circle MD 16 on Page 161 





Pressure-Vacuum Switch 


Recommended _in- 


dustrial applications 
of this pressure and 
vacuum switch in- 


clude use on indicat- 
ing and actuating de- 
vices for fluid, air 
pressure and vacuum 
systems. Switch il- 
lustrated can_ be 
made to operate 
either normally open 
or normally closed, 
with pressure settings of 0 to 50 psi. Maximum op- 
erating pressure can be as high as 200 psi. Unit 
can be used at temperatures to 300F and in systems 
using lubricating oil, air, brake fluids, fuel oils, ete. 
Switch can be supplied with two insulated terminals 
or with one terminal grounded. Manufacturer: Fasco 
Industries Inc., Rochester 2, N. Y. 


For additional information circle MD 17 on Page 161 





Protective Plastic Coating 


Formulated of vinyl resin, this protective coating 
is recommended for service over operating range of 

-40 to 160 F, either wet or dry. It is resistant to 
alkalies and mineral acids; is insoluble in alcohols, 
greases, oils and aliphatic hydrocarbons; and has 
low permeability to water vapor and low water ab- 
sorption. It is therefore particularly effective in ap- 
plications where metal is subject to deterioration from 
chemical or moisture attack. Since it is nonflammable 
and imparts neither taste, odor nor toxity, it can 
be used on surfaces which come in contact with foods. 

Material develops excellent adhesion to relatively 
smooth surfaces without heat curing and air-dries 
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Selecting the Alloy 


The many and various appli- 
cations for sleeve-type bearings 
make necessary the availability of a 
variety of bearing metals possessing 
many distinctly different properties. 
Each particular bearing meta] must 
be best suited for those conditions 
of service wherein its outstanding 
characteristics will be of greatest 
advantage. Accordingly, in the 
selection of a bearing material it is 
necessary that the service condi- 
tions and the destructive forces on 
the bearing be analyzed first and 
the bearing material be then se- 
lected for each specific application. 


The first step is to accumulate accu- 
rate operating data such as speeds 
and loads . . . whether constant or 
intermittent . . . method of lubri- 
cation; the presence of acid, harmful 
chemicals, gases, grit or dust; the 
type of shaft to be used. 


Specify 
JOHNSON 
GENERAL 
PURPOSE 
BEARINGS 








All sleeve bearings operate in direct 
contact with the shaft until the cre- 
ation of the necessary film of lubri- 
cant. Consequently, the following 
physical properties govern the suit- 
ability of a bearing metal: (1) Plas- 
ticity; (2) Ability to Resist Wear; 
(3) Coefficient of Friction; (4) Com- 


pressive Strength; (5) Resistance to 
Pounding; (6) Toughness. 

While there are over one hundred 
bronze bearing alloys from which 
to make your selection, we have 
found through experience that the 
following will meet practically every 
application. 




















Average Chemical Composition 
Johnson 
Bronze Copper Tin Lead Zinc Nickel 
Alloy No Cu Sn Pb Zn Ni 
site ee 2 

19 70.0 110 | 19.0 ae Ag 

25 75.0 5.0 | 19.0 1.0 

27 80.0 10.0 | 10.0 

29 78.0 7.0 15.0 

| 

51 | 87.0 10.0 | 1.0 2.0 

53 88.0 10.0 2.0 

55 86.0 | 12.0 | 2.0 

66 | 85.0 | 5.0 | 1.0 

71 85.0 | 50 | 50 | 5.0 

72 | 83.0 | 7.0 | 7.0 3.0 , 

| | 

















Stock Size Bearings 


For ordinary service applica- 
tions and for quick, easy replace- 
ment Johnson Bronze maintains a 
stock bearing service that comprises 
over 850 individual sizes. This in- 
cludes inside diameters from 14” to 
414"; outside diameters run from 
34” to 414”; lengths are available 
from 34"’to 8’’. All of these sizes can 
be quickly altered and any type oil 
groove, slot or hole can be econom- 
ically added. Complete stocks are 
carried in all important industrial 
centers. 








Over eighty pages fully illustrated. Lists 
and describes the most complete stock 
bearing service in the market. Write for 
your free copy. 
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Engineering Service 


Johnson Bronze offers manufacturers 
of all types of equipment a complete en- 
gineering and metallurgical service. We 
can help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period of 
time. We can show you how to design your 
bearings so that they can be produced in 
the most economical manner. As we manu- 
facture all types of Sleeve Bearings, we 
base all of our recommendations on facts 
free from prejudice. Why not take full 
advantage of this free service? 


This beoring dota sheet is but one of a series. 
You con get the complete set by writing to— 





SLEEVE BEARING 
525 S.MAL ST. - 


sith 


HEADQUARTERS 
NEW CASTLE, PENNA. 
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rapidly. It is available in clear, black or gray high- 
gloss finish and can be applied by brush or spray. 
Manufacturer: Dampney Company of America, Hyde 
Park, Boston 36, Mass. 


For additional information circle MD 18 on Page 161 


Combination Sheaves 


Available in 3, 4, 5, 6, 7 and 8-in. sizes, these com- 
bination sheaves can be used to produce speed varia- 
tions between fixed-center shafts at ratios as high as 
7:1. Standard V-belts are used to transmit load which 
can range from 1/15 to 714 hp. All except 8-in. size 
are single-groove design and can be obtained in two 
types: Spring-loaded and controllable. Built with 
double grooves, the 8-in. size, for large horsepower 





requirements, cannot be combined with smaller single- 
groove sizes. Spring-loaded variable pitch driving 
sheave is usually mounted on motor shaft; and con- 
trollable pitch sheave, of either same or different 
diameter, is mounted on driven shaft. Control knob 
and bracket assembly is secured to machine base 
and V-belt snapped into place to complete drive. 
Manufacturer: Speed Selector Inc., 118 Noble Court, 
Cleveland 13, O. 


For additional information circle MD 19 on Page 161 


Lightweight Gate Valve 


Operating in range 
of 6 psi vacuum to 75 
psi pressure with low 
pressure drop, this 
cmall gate valve can 
be used to control 
aircraft fuels, high- 
temperature air, oil, 
water-alcohol mix- 
tures, and other 
fluids. It is produced 
in 114, 1% and 2-in. 
sizes with welded aliu- 
minum alloy body 
halves. Floating 
pressure-balance se2l 
incorporates fuel-resistant synthetic rubber element 
molded into rigid metal container. Surge pressures 
as high as 150 psi are accommodated. 
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Handle travel being only 90 degrees allows manual 
operation, push-pull remote control or electrical con- 
trol using actuators which can be furnished in any 
of several types. Optional thermal relief can be pro 
vided to bypass flow in event of pressures rising to 
80 psi or higher. Valve opens and closes in 1 second 
with usual actuator; 2144 to 3-second period is af 
forded by slow-speed models. Independent mount 
ing plate insures freedom from distortion during 
mounting, and plate shapes to meet any fastening 
requirement can be obtained. Manufacturer: Parker 
Appliance Co., 17325 Euclid Ave., Cleveland 12, O, 


For additional information circle MD 20 on Page 161 


Under-Feed Oil 


Available in 1, 2 and 4-oz capacities, 
this under-feed oiler is intended for lu- 
bricating bearings and shafts requiring 
very small amounts of oil. It is mount- 
ed at bottom of bearing, one end of 
solid felt wick being held in contact 
with shaft by positive spring action. 
Other end rests at bottom of oil reser- 
voir. Oil is raised by capillary action to tip of wick 
where it is distributed along shaft. Oiler feeds only 
when machine is in motion. Metal parts are heavily 
plated for corrosion resistance, and clear shatterproof 
plastic bottle keeps oil supply visible. Manufacturer: 
Trico Fuse Mfg. Co., 2948 N. Fifth St., Milwaukee 
12, Wis. 


For additional information circle MD 21 on Page 161 





Dust-Tight Relay 


Steel cover and Neoprene gasket 
| closely fitted to terminals form dust- 
tight plug-in enclosure for type J re- 
lay. Installation is facilitated by 
use of standard radio-type plug. 
. Base is secured to chassis to prevent 

* plug from being jarred or accidenta!- 

+ ly pulled from socket. Design allows 

i twin contacts to operate independert- 

: ly of each other. At least one con- 

- tact is practically sure to close, re 

ducing possibility of contact failure. 

Dust-tight cover is eacily removed for 

inspection. Manufacturer: C. P. Clare & Co., 4719 
W. Sunnyside Ave., Chicago 30, III. 


For additional information circle MD 22 on Page 161 





Sintered Metal Bearing 


Cavity of uniform size formed in center of Haller 
Oil Well bearing wall is filled with oil or grease as 
it is impregnated into sintered metal by static pres 
sure. Since this pocket, as well as the pores in sit 
tered metal body, contains lubricant, bearing cat 
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Sectioned view of Twin Disc Hydraulic Torque Converter 


When considering power transmission units for 
equipment with high torque demands, designers 
turn naturally to Twin Disc’s Lysholm-Smith Hy- 
draulic Torque Converter, because it offers the 
greatest overall torque multiplication of any unit 
made today. 

The hydraulic circuit of Twin Disc’s Converter consists of a centrifugal pump 
discharging through a three-stage turbine, with two reaction stages interposed 
between the turbine stages. Maximum torque is developed at output shaft stall and 
is approximately five times engine torque . . . maximum efficiency is attained at an 
output speed ratio of approximately .5. 

To apply a Twin Disc Torque Converter to any engine and machine assembly, 
it is necessary to select a converter with a proper pump size to absorb engine hp 
over its complete operating range. The drive ratios in the machine must be properly 
selected to obtain maximum converter performance throughout the complete range 
of output shaft operating speed. ; 

The Twin Disc Hydraulic Division offers assistance in solving your power 
transmission problems. Torque Converter models are currently available with horse- 
power ratings from 40 to 1000 hp. Twin Disc CLuTCcH ComPANy, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 


Twin Disc Hydraulic Torque 
Converter (Lysholm-Smith Type} 


Heavy Duty 
Clutch 


Power Take-off 


Machine Tool 
Clutch 
4 


Tractor Clutch Marine Gear 


Twiibuse 


CLUTCHES AND “HYDRAULIC DRIVES 
Vf A/ 





SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 


MACHINE DESIGN—March, 1950 151 








~ _ 
> & Mme 


o-ear me A Y a 
Neg & ve a: % @ B-. 


AND MATERIALS 


- «— 
. 





take heavy loads. Because oil is sealed in body of 
bearing, there is no dripping. It can be hardened and 
ground and impregnated with oil or grease to suit 
different conditions. 

Bearing is available in three styles. Pocket type 
which has open cavity is particularly suited for heavy 
load bearings. Sponge type bearing pocket is filled 


iy « 


with sponge iron to provide capillary action for re- 
taining oil and is recommended for conditions where 
it is subjected to heat. In thin wall bearings, a group 
of small holes replaces the pocket so that structure 
of bearing wall is not weakened. Manufacturer: 
Michigan Powdered Metal Products Co., Northville, 
Mich. 





For additional information circle MD 23 on Page 161 


Flexible Metallic Conduit 


Especially suited for electrical shielding purposes 
on machines because of its resistance to coolants, 
moisture, greases and oils, this conduit consists of 
abrasion-resistant Geon cover applied over highly flex- 
ible galvanized convoluted steel tubing. It will not 
bind or restrict movement when used between moving 
parts. Liquid-tight steel fittings are usable with both 
standard and watertight conduit boxes. They are at- 
tachable and re-attachable by user or can be per- 
manently attached by manufacturer. Conduit is avail- 
able in sizes from 3 to 2-in. ID, and can be furnished 
in mill or cut lengths. Manufacturer: Chicago Metal 
Hose Corp., 1304 S. Third Ave., Maywood, Ill. 


For additional information circle MD 24 on Page 161 





Split Thrust Washer 


Made to specifica- 
tion in any practical 
size, Sabeco split 
thrust washers can be 
slipped over shaft 
and locked with safe- 
ty key to effect on- 
the-spot repair with- 
out dismantling ma- 
chine. They can be 
used on heavy con- 
struction machinery, 
plant machinery, materials moving equipment, oil 
field equipment, power house and other large elec- 
trical installations and large pumping stations. Wash- 
ers are made of Sabeco bronze which is combination 
of a high percentage of pure copper, tin and lead 
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with maximum of 0.2 per cent impurities. Manufac- 
turer: Saginaw Bearing Co., 821 S. Water St., Sag. 
inaw, Mich. 

For additional information circle MD 25 on Page 161 





Miniature Lubricator 


Having application 
where closely con- 
trolled but infrequent 
oil feed is required, 
type LPM miniature 
one-shot lubricator 
has efficient filter to 
prevent foreign par- 
ticles from being 
drawn into distribu- 
tion system. Action 
of lubricator is im 
itiated by withdrawing pull button, release of which 
delivers measured quantity of oil to all bearings. It 
can be mounted in any location and is adaptable to 
any machine layout. Employed in conjunction with 
Bijur small-capacity distribution system, lubricator is 
recommended for use where space limitations are con- 
tributing factor and in isolated units involving group 
of bearings which cannot be connected to main lubri- 
cating system of machine. Manufacturer: Bijur 
Lubricating Corp., 43-01 22nd St., Long Island City 1, 
ms Se 





For additional information circle MD 26 on Page 161 


Momentary-Contact Switch 


—=s 


Capable of being mount- 
ed and connected in less 
than 15 seconds, No. 7712 
momentary-contact push- 
button switch snaps easily 
into punched hole in metal 
panel. Expansion spring 
fingers having ample range 
; to suit panel thicknesses 
from 0.030 to 0.050-in. grip the panel securely. Elec- 
trical connection is made by plugging standard sold- 
erless wire terminals into spring contacts recessed 
in molded phenolic switch body. Body diameter of 
switch is 54-in., flange diameter is 1 in. and overall 
length is 1 9/16 in. Normally closed single-pole single- 
throw contacts are opened when button is pushed 
¥g-in. Switch is rated at 1 amp, 125 volts ac. Manu- 
facturer: Ark-Les Switch Corp., 51 Water St., Water- 
town 72, Mass. 

For additional information circle MD 27 on Page 161 


Oiltight Control Stations 


Usable for ac or de control applications up to 600- 
v service, type OT Oil-Tite control units and stations 
employ resilient gasket to seal against entrance of 
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any of these? 


TRUCKS | 
BUSES \ 
ROAD MACHINERY 
RAILROAD CARS 
FARM MACHINERY 
SHIPS 
POWER SHOVELS 
CRANES 
MINING EQUIPMENT 
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Then mail this 


,Coupon TODAY, 
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This Free 32-page illustrated book may be worth a lot of Pr SESS SSSR SEES eeee % 
money to you. It tells how you can fabricate Otiscoloy... § Jones & LaucHuin Steet CoRPoRATION - *® 
how you can use it . . . gives you mechanical properties. . , a 410 Jones & Laughlin Building & 
and information on its high resistance to corrosion, abrasion Pittsburgh 30, Pa. 
and fatigue. © Send cane fee copy ofl Sa - 

Structures of all kinds can be made lighter—stronger @ | " Sila lace das : eects ae . “3 ¥ 
leaner lectinn with “The Transportation Steel’ 5 Please have your salesman call, without obligation a 
OTISCOLOY. Don’t delay in learning how to put this . ® 
high-tensile steel to work for you. The coupon is for your NAME a 
convenience. a 5 

4 TITLE a 

Jones & LaucHun Stee. Corporation © . 
From its own raw materials, J&L manufactures a full line of carbon steel prod- a bd 
ucts, as well as certain products in OTISCOLOY and JALLOY (hi-tensile steels). a ampenes a 
PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED & e 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD Sars _g 
ROLLED STRIP AND SHEETS * TUBULAR, WIRE AND TIN MILL 
PRODUCTS « “PRECISIONBILT” WIRE ROPE * COAL CHEMICALS IEPOga mp meeemeesneaeeen & 
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oil, coolant, cutting compound and water. Contact 
blocks are double-break spring-return type with solid 
silver contacts. All terminals are easily reversed for 
front or rear connection. Five contact arrangements 
are available: Single-pole double-throw, double-pole 
double-throw, double-pole normally open, double-pole 
normally closed and tandem assembly. Operating 
heads are supplied in five types: Standard and mush- 


room head pushbuttons, and standard, coin-slot and 
Select-O-Push selector switches. Indicating lights are 
obtainable in six standard colors. Operating heads 
and contact blocks are both interchangeable. Units 
and nameplates can be rotated to permit surface or 
cover-mounting in any position. Manufacturer: West- 
inghouse Electric Corp., Box 2099, Pittsburgh 30, Pa. 


For additional information circle MD 28 on Page 161 


Plastic Insulated Wire 


Approved by Underwriters Laboratories for 105 C 
continuous operation, plastic insulated wire can be 
used for all hook-up and lead applications. It con- 
sists of tinned-copper conductor with insulation of 
1/32-in. wall of stabilized vinyl dielectric. Conductor 
is free-stripping and can be used where soldering op- 
erations are employed. Manufacturer: William Brand 
& Co., 276 Fourth Ave., New York 10, N. Y. 


For additional information circle MD 29 on Page 161 


D-C Power Supply 


Operating from 95 
to 135-v 60-cycle sin- 
gle phase line, this 
Varicell unit delivers 
stabilized d-c output 
that is variable from 
0 to 30 v. Allowable 
output current avail- 
able at any voltage 
setting is 15 amp. Set 
value of output volt- 
age does not change, 

regardless of load or a-c line voltage fluctuations. 
Stabilization and regulation are within 0.25 per cent 
for output setting between 6 and 30 v, and rms ripple 
voltage does not exceed 0.1-v. Manufacturer: Superior 
Electric Co., Hannon Ave., Bristol, Conn. 

For additional information circle MD 30 on Page 161 
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V-Band Coupling 


Providing effective 
seal where rigid high- 
strength connection 
is required, line of V- 
band couplings is 
adaptable for all 
types of flanged 
joints. Suitable 
flanges to accommo- 
date coupling can be 
made integral with or 
added to tubing or 
ducts to be joined. Rolled sheet metal tianges or ma- 
chined flanges are equally adaptable, and joints can 
be made with or without gaskets. Couplings are 
made in continuous, segmented and ventilated band 
types. They feature light weight, quick-disconnect 
provision and dependability over wide range of tem- 
perature and pressure. Manufacturer: Marman Prod- 
ucts, Inglewood, Calif. 

For additional information circle MD 31 on Page 161 


Splashproof Motor 


Capable of being 
mounted in any posi- 
tion while maintain- 
ing its splashproof 
features, Klosd motor 
incorporates laby- 
rinth seals on shaft 
ends to insure posi- 
tive protection 
against entry of liq- 
uids into bearing 
housings. End bells permit free passage of ventilat- 
ing air through integrally cast baffles that prevent 
splashing liquids from reaching interior of motor. 
Air is drawn through rear of motor and exhausted 
through shaft end, thereby blowing away foreign 
materials. Features include lubricated-for-life bear- 
ings and herringbone rotor. Manufacturer: Sterling 
Electric Motors, Inc., Telegraph Rd. at Atlantic Blvd., 
Los Angeles 22, Calif. 


For additional information circle MD 32 on Page 161 


Vent Type Pipe Plugs 


Supplied in pipe sizes from ¥ to 
4 in., breather vent plugs allow 
closed housings to “breathe” while 
preventing either entrance of for- 
eign material or gasket blowout 
from excessive pressure. They are 
obtainable in cast iron, brass or 
steel with sintered porous bronze 
metal as filtering agent. Employing Dry-Seal thread, 
plugs are interchangeable in any standard pipe 
threaded hole. Available with countersunk, standard 
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FOR TIGHT SEALING OVER IRREGULAR SHAPES 


This is a strange-looking boot. But it is typical of all Sirvis 
leather protective boots in that it was designed 

and manufactured to do a job of protection. 

Like most of them, neal giving tight sealing 

over an irregular shape, it allows complete 


freedom of movement. 


When you need positive protection against 





dust and dirt, together with assured sealing-in 

of lubricants, call on Chicago Rawhide’s Sirvis 
engineers. They'll be glad to develop the 

right cover for your control devices, steering 

and tie rods, drive shafts, hydraulic 


pistons or other moving parts. 





CHICAGO RAWHIDE MANUFACTURING (CO. 


1304 Elston Avenue SIRVIS DIVISION Chicago 22, Illinois 
Chicago Rawhide Manufacturing Company specializes in mechanical seal- 
ing and protective products: oil seals and special diaphragms, boots, 
gaskets, washers and packings of Sirvene synthetic rubber and Sirvis 
mechanical leather. 


For detailed information about 
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square or special-type head, plugs can be used in such 
equipment as gear reduction units, transmissions and 
housings. Manufacturer: U. S. Plug & Fitting Co., 
305 Frederick Bldg., Cleveland 15, O. 


For additional information circle MD 33 on Page 161 


Metering Pump 


Operated by electronically controlled solenoid which 
provides variable control of number of strokes per 
unit time, this pump permits remote control of ac- 
curate metering. Additional adjustment of length of 
stroke is available to maximum output of 0.8-cu in. 


phe 


s 





~~ 
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per stroke. 
less steel and direct coupling between solenoid plunger 
and piston result in efficient and compact unit with 


Precision construction of type 316 stain- 


low power requirements. Manufacturer: Eastern In- 
dustries, Inc., 296 Elm St., New Haven 6, Conn. 


For additional information circle MD 34 on Page 161 


Air-Fluid Filter 


}. Built in a _ wide 
range of sizes, this 
filter is intended for 
removing solids down 
to 1 or 2 microns 
from liquids, separat- 
ing water from oils, 
separating oil from 
air or water, and 
purifying gases. 
Large filtering area 
within small space is 
afforded by series of V-shaped horizontal filter disks 
bolted to housing cover for ease of removal. Each 
disk consists of two perforated leaves separated at 
center by perforated flange. Leaves are covered with 
various filter media, providing wide range of porosity 
and degree of filtration. Filter housing is pressure- 
cast aluminum, and all contact parts are rustproofed. 
Manufacturer: Sparkler Mfg. Co., Mundelein, Il. 


For additional information circle MD 35 on Page 161 





Centrifugal Castings 


Liners, rings, rolls, sleeves, bushings and other 
parts requiring extremely dense and compact struc- 
ture are available as custom centrifugal castings. 


156 





Castings can be furnished in all metals and are 
blanked to customers’ specifications. Manufacturer: 
American Non-Gran Bronze Co., Berwyn, Pa. 

For additional information circle MD 36 on Page 161 


Snap-Acting Precision Switch 


Capable of hand- 
fing 20 amp at 125 
volts, ac, type SXX 
snap-acting precision 
switch can be adapted 
for leaf, leaf-roller, 
hinged, plunger, 
push-on, push-off or 
other actuation by 
attachment of stand- 
ard Adaptaplates. Operating force is 9 to 13 oz, re- 
lease force is 4 oz minimum and movement differen- 
tial is 0.005-in. maximum. Minimum overtravel is 
0.005-in., and maximum pretravel is 0.025-in. Manu- 
facturer: W. L. Maxson Corp., Unimax Switch Div., 
460 W. 34th St., New York 1, N. Y. 


For additional information circle MD 37 on Page 161 








Differential Type Relief Valve 


Available in capacities from 5 to 80 gpm, this VR 
series adjustable differential type relief valve is de- 
signed for use in oil hydraulic control systems where 
pressure ranges from 400 to 1650 psi. Differential 
piston reduces effective area of main poppet valve 
without reducing actual flow asea. Design allows 
use of light springs that provide accurate control and 
long spring life. Manufacturer: Hydraulic Equip- 


ment Co., Cleveland 17, O. 


For 2dditionc! information circle MD 38 on Page 161 
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You'll find useful application and 
specification data in the revised 24- 
Page booklet, “Armstrong's Gasket 
and Sealing Materials."’ It contains 
up-to-date information on straight 
synthetic rubber, cork-and-synthetic- 
twbber, and cork composition gasket 
and sealing materials. 

This booklet includes ten technical 
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Correct gasket compression 
needed for effective sealing 


Send for this Gasket Handbook 


AVIiPI Ni TIAL 


GASKETS ¢ PACKINGS ¢ SEALS 


Resilient gaskets seal most effectively 
when correctly compressed. To insure 
correct compression, gasket compres- 
sibility should correspond to the flange 
pressure encountered in service. 
Otherwise, the gasket may be over- 
compressed and strained by excessive 
pressure or fail to seal properly be- 
cause of insufficient pressure. 

Correct compression can be achieved 
on many applications by using gas- 
kets made from an Armstrong’s Cork- 
and-Rubber Composition. Because 
cork-and-rubber is compounded of 
highly compressible cork particles and 
synthetic rubber of various durometer 
hardnesses, it offers a co-ordinated 
range of compressibilities capable of 
sealing effectively under widely vary- 
ing flange pressures. Hence, choosing 
a cork-and-rubber material according 
to the application flange pressure 
eliminates faulty seals caused by in- 
correct compression. 

Beside offering a wide range of com- 
pressibilities, cork-and-rubber pro- 
vides exceptional resistance to most 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong’s stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, and 
transportation industries. 

For your free copy, fill in coupon 
at right and mail today. 


discussions of the factors influencing - 


Please 
new 24-page booklet, 
Sealing Materials.” 
NAME 
COMPANY... CRS a a ae | 
ADDRESS... 
CITY 





fluids and solvents. Depending on the 
substance being sealed, cork-and-rub- 
ber compositions made from Buna N, 
Neoprene, Thiokol, or other synthetic 
polymers are used. 

Typical of the diverse sealing prob- 
lems solved by cork-and-rubber are 
the three applications shown here. 

In figure 1, a soft Cork-and-Neo- 
prene material compresses 25% under 
100 p.s.i. to make the glass cover of 
a watt-hour meter weather-tight. 

A firm Cork-and-Thiokol composi- 
tion was used to seal an aromatic fuel 
dispenser in figure 2. Here 500 p.s.i. 
produced 25% compression. 

The 1500 p.s.i. bolt pressure avail- 
able on the gate valve flange (figure 
3) compressed a still firmer Cork- 
and-Neoprene material the recom- 
mended 25%. 

Further information on correct gas- 
ket compression is available on pages 
16 and 19 of the booklet offered be- 
low. Write for it today or call 
your Armstrong representa- ® ) 
tive for further particulars. “S% 






| 

ARMSTRONG CORK CO. | 
Gaskets and Packings Dept. | 
5103 Arch Street, Lancaster, Pa. | 
| 

| 
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send~me at once a free copy of the 
“Armstrong's Gasket and 
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For additional information on this new equipment see Page 161 


Electric Erasing Tool 


Worm gear drive 
in electric eraser pro- 
vides 3000-rpm eras- 
ing speed, which will 
not burn or tear 
paper. Other fea- 
tures are vibration- 
less motor to permit 
accuracy in erasing 
fine detail, weight of 
only 12 oz, sliding 
snap type switch for 
intermittent or con- 
tinuous operation, quick-action chuck and convenient 
hanger hook. At opposite end of eraser shaft is bur- 
nisher to smooth erased areas for redrawing or re- 
inking. Rotating abrasive disk at base of burnisher 
sands pencil or compass leads to sharp point. Tool 
is furnished with three grades of 1, x 34-in. eraser 
tips, six abrasive disks and 6-ft rubber cord and plug. 
Manufacturer: Dremel Mfg. Co., Racine, Wis. 

For additional information circle MD 39 on Page 161 





Traction Type Dynamometers 


Draw-bar pull, 
weight of bulky ob- 
jects, tension in ropes 
or cables, static loads 
and other factors can 
be checked by means 
of traction type dyna- 
mometers which are 
available in 30,000, 
40,000 and 50,000-lb 
capacities. They have 
10-in. dials which fa- 
cilitate reading and 
fine increment break- 
down. First two mod- 
els have 200-lb divisions, and illustrated 50,000-lb 
type has 250-lb divisions. They are all readable to 
one-half division. All parts are plated or otherwise 
protected for outdoor use. Manufacturer: W. C. Dillon 
& Co., 5410 W. Harrison, Chicago 44, II. 


For additional information circle MD 40 on Page 161 





Title Block Transfer Forms 


Time consumed in printing standard notes, revision 
boxes, bill of materials forms, title boxes, symbols, 
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standard wiring diagrams, standard parts, etc., cag 
be eliminated by the use of Stanpat transfer forms, 
The transfer form is applied in the following man 
ner: Wax paper protective sheet is removed from 
the transfer; form is placed in position on the rear 
of the tracing; wax paper protective sheet is placed 
over the form and rubbed gently, the static electricity. 
generated being sufficient to make the form adhere to 
the tracing; one hour at least is allowed to elapse 
between application of form and blueprinting because 
the adhesive used on the form is age hardening. 
Manufacturer: Stanpat, Whitestone, Long Island, N. Y, 
For additional information circle MD 41 on Page 161 





Felt-Pointed Indelible Pen 


Even such hard-to-mark 
surfaces as cellophane, wax, 
glass and metal can be 
marked by Felt-Point pen. 
Complete line of pens and 
various colors of instant 
drying indelible inks are 
available that combine all 
features of crayons, chalk, 
paint sticks, china pencils, pencils and marking pens. 
Pen features metal ball-shaped valve, tip that will not 
fall out or bind, stainless steel lifetime spring, one- 
piece leakproof barrel and nonslip holding surface. 
It holds 14-oz of ink, and plunger hydraulically feeds 
ink to tip and air to barrel. Manufacturer: Marsh 
Stencil Machine Co., Felt-Point Pen Div., 709 E. B 
St., Belleville, Ill. 


For additional information circle MD 42 on Page 161 





Sketch Scale Template 


Scaled in 10ths and 16ths, No. 20 6-inch sketch 
scale template is transparent pocket rule with cut- 
outs for making field sketches and other drawings. 
The template is made from 0.030-in. thick matte fin- 
ish mathematical quality plastic. Manufacturer: 
Rapidesign, Inc., Box 592, Glendale, Calif. 


For additional information circle MD 43 on Page 161 
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"i got a new idea of bearing performance 


from SEAL 


Everybody using bearings has some idea of what he calls 


” 


“good performance.” It is suggested you match your idea with what a 
SealMaster Bearing Specialist can lay before you on the performance 
of SealMaster Ball Bearing Units. He will put on your desk a typical 
pillow-block unit cut-away, as shown above. You will see just how 
the combination of design features, unduplicated in any other bear- 


ing, accounts for the many case studies of improved performance. 


We believe you will get a new idea of performance from such an 
interview. Write us and we will send a SealMaster Bearing Specialist. 
Ask also for Catalog 845 covering the full SealMaster Line of Pillow 
Blocks, Cartridge, Flange, Flange-Cartridge, Take-up and Hanger Units. 


Bearing Division 


STEPHEN @= [A DAMSON 


18 Ridgeway Avenue; Aurora, Illinois MFG. yy Los Angeles, Calif. * Belleville, Ontario 
ia 


FACTORY REPRESENTATIVES AND DEALERS 
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ASTER BALL BEARING UNITS” 


5 Reasons Why You're Better Off 
with SEALMASTERS 


Permanently Sealed! Felt-lined steel flinger rotat- 
ing in labyrinth, prevents entry of dirt and retains 
proper amount of lubricant. , 
Self-Aligning! Bearing Unit, with seals independ- 
ent of the housi an align itself in any direction 
without seal distortion. 

Prelubricated! The bearing chamber is filled with 
the proper amount of grease before bearing leaves 
factory. 


4) No Housing Wear! Patented locking pin and dim- 


ple prevent rotation of outer race in housing, thus 
eliminating housing wear... permit shaft alignment 
and position unit for relubric ation. 

Floating Retainer! Ball retainer is Comnas to float 
on ground inner surface of outer race... traps lubri, 
cant and prevents churning. 


Invite the SEAL- 
MASTER engi- 
neer to show you 
why § 
MASTER’S 
clusive combina- 
tion of features 
gives you better 
bearing perform- 
ance. 


ALL PRINCIPAL CITIES 
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KAYDON 4-POINT CONTACT RADIAL BALL BEARING: 
71.500” x 75.500” x 2.000” 


Eccentricity in the bearing shown above 
was held within .0002”* (“practically un- 
heard of” precision for bearings of this size). 
Such accuracy doesn’t just “happen”. It’s 
the result of KAYDON’s development of all the 
required facilities, within this one organ- 
ization, for producing all the types and 
sizes of bearings listed below. These unique 
facilities are fortified by engineering know- 


how and broad experience in solving dif- 


Dig NON-ECCENTRIC Diectston Bearings 
.thals whal KAYDON slands for! 


ficult bearing problems. KAYDON has its own 
modern atmospheric controlled heat treat- 
ing, hardening with sub-zero conditioning, 
precision heat treating, metallurgical lab- 
oratory, microscopy and physical testing 
facilities. 

Unbiased as to any one type of bearing de- 
sign, KAYDON always is in position to recom- 


mend the one best suited to your specific use. 


Counsel in confidence with KAYDON. 


aa wt*s+eo @Sweerwonoe @a de vances 


*Ground on Frauenthal Precision Grinder 


KAYDON Types of Standard or Special Bearings: Spherical Roller ¢ Taper 
Roller ¢ Ball Radial ¢ Ball Thrust ¢ Roller Radial ¢ Roller Thrust 
THE ENGINEERING CORP... MUSKEGON, MICH.] 





Beeoc- @ ofeen 


© ALL TYPES OF BALL AND ROLLER BEARINGS 4” BORE TO 120” OUTSIDE DIAMETER 2 
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Riveted Roller Chains 

Whain Belt Co., Baldwin Duckworth Div.— 
. illustrated bulletin No. 50-6 describes 
aidwin-Rex BA riveted roller chain assembly. 
standard riveted roller chain with special 
Wngle pin connector link is assembled at 2-ft 
k and at end of each basic 5-ft length. 
is also supplied in standard short sections 
two, six and ten-pitch units. 


Single-Phase Rectifiers 

"Accurate Engineering Co.—8-page illustrated 
letin 200 presents information on line of 
le-phase tube type power rectifiers in di- 
current output capacities of 115 to 3680 
Sections are devoted to construction, regu- 
lion, circuit employed, efficiency and opera- 


















Fluid Drive 

American Blower Corp.—4-page illustrated 
letin No. 7719 lists numerous applications 
Gyrol fiuid drive in diversified fields to 
e smooth transmission of power, step- 
variable speed control and torque control. 
jons of this hydraulic coupling on motors 
i engines are listed. 


Lock Nuts 

»Palnut Co.—4-page illustrated folder 572 
Neites case histories of applications of Palnut 
nuts and explains advantages obtained 
ough their use in machines and equipment. 


. Torque Calculator 

Stow Mfg. Co.—Pocket-size slide rule is 
iene for calculating torque loads on flexible 
Shaft equipment. It also indicates size of 
"ghaft which performs most efficiently at any 
) given speed within given radius. 


82. Prefinished Metals 
» American Nickeloid Co.—Illustrated folder 
"How to Put a Crimp in High-Cost Produc- 
tion’ shows wide application, rigidity, strength 
modern design of prefinished metals. 
Bais of diagonal, square, diamond and 
ntal crimp patterns are included. Each 
‘is available in variety of finishes and base 
metals. 


$3, Oil-Hydraulic Cylinders 
Vickers iInc.—28-page illustrated bulletin 
Wo. 49-55 presents complete data on line of 
oil-hydraulic cylinders which are available for 
foot, flange, trunnion, centerline, reverse 
flange or clevis mounting. Head end, rod end 
or both can be cushioned; and various mount- 
V) ings can be combined for mounting auxiliary 













t- 











equipment or for additional] support. 


84. Motor Control 

Allen-Bradley Co. — 76-page illustrated 
“Handy’’ catalog, fourth edition, lists various 
accessories and components for motor control 
including manual and magnetic across-the- 
line starting switches, reduced voltage start- 
ers, control relays, synchronous starters, high 
voltage starters and similar equipment for 
direct current motor control. 


85. Heating Elements 

Cutler-Hammer, Inc. — 6-page illustrated 
folder HE-23 describes Pyrofiex heating ele- 
ments and thermostats for electric water 
heaters. Elements feature pressure-type wire 
connectors, flat Bakelite terminal blocks, 
Heli-Arc welded terminal plates and water- 
tight flange. Thermostats are clamp-on type 
and provide maximum safety through vapor 
power operation. 


86. Rotary Positive Blowers 

Roots-Connersville Blower Corp. — 20-page 
Mustrated bulletin No. 22-23-B-13 discusses 
Totary positive blowers available in wide 
Tange of sizes from 5 to 50,000 cfm for 
Pressures up to 15 psig. 


87. Sprockets and Chain 

Cullman Wheel Co.—52-page illustrated cat- 
alog No. 50 is guide to all types of sprockets 
and chain for power transmission. Specifica- 
tion tables, design drawings and illustrations 
of use are included. 


88. Air-Operated Controllers 

Bristol Co.—32-page illustrated bulletin No. 
A120 gives information on series 500 air- 
Operated controllers for automatically con- 
trolling temperature, pressure, flow, liquid 
Hl level, humidity and pH value. Complete data 
+ Ste presented on proportional, on-off, reset, 

Evative and reset plus derivative models. 
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89. Articulated Fiexible Couplings 

Estey Co.—Illustrated leaflet ‘‘Estey Articu- 
lated Flexible Couplings’’ describes units hav- 
ing synthetic rubber spider molded into steel 
retaining band to provide high degree of 
resilience and flexibility with great strength 
and adaptability. 


90. Custom-Cut Gears 

Perkins Machine & Gear Co.—4-page illus- 
trated bulletin explains engineering service 
for manufacturing precision metallic and non- 
metallic helical, bevel, spiral-bevel, worm, 
spiral, spur and ground thread worm gears 
for specific applications. 


91. Special Alloy Steel 

Jones & Laughlin Steel Corp.—36-page il- 
lustrated brochure ‘‘For Longer Wear, Less 
Repair’ discusses Jalloy special alloy steel 
which is capable of being heat-treated to ex- 
cellent physical properties. Case histories of 
applications in mining, quarrying and earth- 
moving fields are presented 


92. Hydraulics 

Baldwin Locomotive Works—36-page illus- 
trated bulletin No. 300 presents capacities of 
hydraulic rams, displacements of single-acting 
plungers, steel pipe tables including water 
flow rates and friction losses of fittings, and 
bolt strength and size data. It also tells how 
to determine when to use accumulators, 
pumps, intensifiers and shock valves. 





93. Steel Wire Products 

Colorado Fuel & Iron Corp.—36-page il- 
lustreted catalog entitled ‘‘Principal Products 
of CF&I’’ lists various steel and wire — 
ucts. Typical items include semifinished and 
hot-rolled steel, rails and accessories, wire and 
wire specialties, wire rope, welded wire fab- 
ric, netting, fencing, - springs, automotive 
products and conveyor belts, 


94. Retractile Cords 

Koiled Kords, Inc.—4-page illustrated bul- 
letin KKG depicts retractile neoprene electric 
cords that are permanently coiled into Pony 
like shape to provide for extension 
traction. They are recommended for — ns 
industrial, communications and entertainment 
equipment, 


95. Industrial Bearings 

Johnson Bronze Co.—84-page illustrated 
catalog No. 500 presents information on gen- 
eral purpose bearings, oil grooving, universal 
cored bars, solid and hexagon bars, babbitts, 
graphite bearings, and electric motor bear- 
ings. 


96. Rings & Assemblies 

Dresser Industries, Inc., Dresser Mfg. Div. 
—lIllustrated folder ‘‘If You Can See Your 
Product as Rings ... " explains processes 
involved in fabrication of stainless and other 
steel rings, motor frame assemblies, and wide 
variety of other ring shapes and weldments, 
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97. Right Angle Gear Unit 


-'e 


gear unite that have been redesigned for uni- 
versal mounting. Units now include rectangu- 
lar four-hole mounting flange with internal 
pilot on both ends of housing in addition to 
three-hole mounting originally employed. Units 
are rated at 250 Ib-in. static torque capacity 
or to transmit 1/3-hp at 1800 rpm. 


98. Slide Switches ‘ 

Stackpole Carbon Co.—i-page illustrated 
catalog sheet describes 8S-26 single-pole 
single-throw and SS-26-1 single pole double- 
throw slide switches rated l-amp 125-v dc 
and 3-amp 125-v ac. Both are Underwriters’ 
Laboratories approved and are recommended 
for appliances, toys and electrical equipment 
requiring 3-amp switch contact carrying ca- 
pacity. 


99. High Pressere Hydraulics 

Hannifin Corp.—32-page illustrated bulletin 
No. 150 discusses use of hydraulic pressures 
up to 5000 psi for wide variety of high speed 
production operations including ‘‘silent squeeze’’ 
riveting, punching, pressing, multiple riveting 
and multiple punching. Detailed description 
and schematic diagrams are presented on op- 
eration of Hy-Power hydraulic pressure gen- 
erator and cylinders, 


100. Synchronous Motors 

Allis-Chalmers Mfg. Co.—16-page illustrated 
bulletin No. 06B6112A discusses operating 
advantages and construction features of 
bracket bearing synchronous motors in sizes 
from 30 to 1000 hp. Motors with special 
features, types for belted service, vertical syn- 
chronous motors which are built in all sizes 
for pump drives and other applications, ex- 
citers and starters are covered also. 


101. Speed Reducers 

De Laval Steam Turbine Co.—28-page il- 
lustrated bulletin G-WB contains complete de- 
scription of standard IMO horizontal worm 
gear speed reducers. Shown are all available 
types along with standard specifications. Other 
data include horsepower rating tables, over- 
hung load ratings, dimension tables and in- 
formation on how to select worm gears. 
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102. Socket Screws 

Parker-Kalon Corp. — 16-page illustrated 
Form No. 490 contains engineering data on 
various of Parker-Kalon 





types 
and stainless steel socket 
Standard sizes are listed for all types. Also 
described are stripper bolts, pipe plugs and 
hexagon keys. 


103. Gas Service Sto 

Hays Mfg. Co.—i6-page illustrated folder 
No, 120 presents line of Securo and Key-Lok 
fron body tamperproof gas stops and standard 
iron body heavy pattern gas stops for low, 
medium and high working pressures. Appli- 
cations include meter settings, service lines 
and general industrial use. 


104. Shipping Containers 

Steel Drum Packaging & Acc. Inc.—4-page 
illustrated folder entitled ‘‘Sealed in Steel’’ 
depicts reusable steel shipping and storage 
containers designed to keep product damage 
at minimum. Containers range in size from 
4 to 55-gal capacity and can be used for 
shipping products ranging from delicate in- 
struments to heavy-duty parts. 


105. Combustion Safeguard 

Wheeico Instruments Co.—4-page illustrated 
bulletin F2-1 is descriptive of model 1300 
Filame-otrol combustion safeguard for oi] and 
gas-fired furnaces, ovens, boilers, kilns and 
other heating equipment. 


106. Heat Treating Chart 

Tempil Corp.—Plastic-laminated wall chart 
entitled ‘‘Basic Guide to Ferrous Metallurgy’’ 
measures 16% xX 21 in. and shows working 
characteristics of steels in temperatures from 
—300 to 2900° F. Temperature zones for hot- 
working, annealing, normalizing, stress re- 
lieving, carburizing and preheating of welded 
products are clearly defined. 


107. Small Ball Bearings 

New Hampshire Ball Bearings, Inc.—12- 
page illustrated bulletin No. 50 is descriptive 
of line of standard and special fully-ground 
ball bearings. Available designs include 
Conrad, full race and extra light radial; angu- 
lar contact; self-aligning; and pivot in outside 
diameters of %& to %-in. of alloy steel, stain- 
less steel and nonmagnetic beryllium copper. 
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General Electric Co.—8-page illustrated 
letin GEA-5415 deals with Tri-Clad 
speed synchronous generators for 
portable and prime source power in 
spread fields of application. 0 
features, mechanical modifications and 
formance data are presented also. 


110. Precision Castings 

Michigan Steel Casting Co.—20-page 
let ‘‘Misco Carbon and Stainless Steel 
sion Castings’’ contains technica! inforn 
on production of hard-to-machine parts 
highly alloyed stainless as well as in 
and low alloy steels. 


111. Fasteners 

Lamson & Sessions Co.—12-page ill 
catalog ‘Fast s for that 
Mountains’’ contains brief descriptions of 
screws, reusable locknuts, plow bolts, en 
nuts, tractor bolts, machine and c 
bolts, semifinished nuts, cotter pins, wire 
clips, pipe plugs, set screws, U-bolts, cyli 

ead and manifold =_— A ee -tapping sc’ 

and piain and lock wash 


112. Colored Rubber 

Stalwart Rubber Co.—4-page illustrated 
folder ‘‘Your Color in Rubber’’ reveals com 
pany’s ability to duplicate any color in rub 
ber products, regardless of shade or tone, 
Colored rubber parts can be furnished having 
resistance to weathering, ot 
alkalies, abrasion and high and low tempera- 
tures. 


113. Bronze Bar Stock 

American Brake Shoe Co., National Bearing 
Div.—6-page illustrated bulletin ‘‘N-B-M 
Bronze’’ reviews line of cored and solid 
bronze bars in all popular sizes, both rough 
and machined. Sizes, weights, physical prop- 
erties and uses of this shock-resistant anti- 
frictional material are included, 


114. Fastening Devices 





scribed include screws in round, pan, truss, 
fillister, flat and oval head =—_ in both 
slotted and Phillips types. Hexagon 
fasteners are available in plain, indented 
slotted head types. 


115. Photo-Copying Machine 

Haloid Co.—8-page illustrated bulletin FF-1 
covers applications and operation of new 
model C Foto-Fio photo-copying machine. It 
will reproduce anything written, printed, 
drawn, typed or photographed at speeds 
three 18 x 24-in. sheets per minute. Prints 
can be actual size, enlarged or reduced. 


116. Packing Expander 

HPL Mfg. Co.—i-page data sheet on U- 
Expander explains construction and applica- 
tion -of this strip type, metal spring expander 
designed to fit many diameters and heights of 
packings on hydraulic equipment, 


117. Investment Casting Alloys 

Precision Metalsmiths, Inc. — 3-sheet data 
file is compilation of chemical compositions, 
mechanical and physical properties, heat treat- 
ment and other information on more than 
80 alloys which can be supplied in form of 
precision investment castings. 


118. Ball Bearings 

Nice Ball Bearing Co.—Illustrated catalog 
No. 140 lists radial, thrust and combined 
radial-thrust ball dearings ranging from 
tolerance precision units to inexpensive pressed 


cussed are composi! 
and other products including bearing sheaves, 
rollers, wheels and casters. 


119. Self-Lubricating Packings 

Greene, Tweed & Co.—4-page illustrated 
bulletin LP-10 covers principles of self-lubri- 
cating packing design, structure and per 
formance as well as analysis of each packing 
type from standpoint of application for 
specific services. 


120. Self-Aligning Bearings 

















ROTARY 


on this Wean electrolytic tinning line— SEAL S 


You can’t get efficient electrolytic tinning on a stop-and-go 

THE } basis. The expertly engineered line developed by Wean Engi- 
ROTARY neering Co., Cleveland, is built to run fast, continuously, free of 
sanmiee v trouble. And at the heart of this complex equipment, you'll find 
a ee Rotary Seals providing the certainty of Shaft Sealing which can 


is the original approach fo be depended upon to prevent interruption of production from 
a practical solution of a uni- 
versally troublesome prob- 
lem. Our booklet "SEALING 
WITH CERTAINTY” explains The particular Seals used in Wean equipment are special adap- 


and Muvivetes the principhe. tations of the basic Rotary Seal principle, developed to fit the 


this source. 


We're glad to send it to you 


without obligation. specific requirements. Manufacturers in many lines have found 


that Rotary Seal engineers come up with the right answers for 
the toughest sealing problems. We can do the same for 
you—for best results and greatest economy, call us in 
on the job early. And inquire about the new Type N 
Seal, developed especially to speed up production on 
assembly lines. 


mechanical 


/rotating 
shafts 
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Link-Belt Co. announces the appointment of H. Walter Regensburger 
chief engineer of its general engineering department, Chicago. Mr. Regensbu 
succeeds Harry L. Strube who has retired. A mechanical engineering gradu 
of Armour Institute of Technology, Mr. Regensburger joined Link-Belt in 
at the Caldwell plant, Chicago, and has served in the estimate-engineering 
partments of the Chicago plants. He was chief engineer at the Atlanta pli 
from 1936 to 1944 and assistant to the vice president in charge of engineering 
in Chicago from 1944 to 1947. Since then he has been located at the neil 
Road plant, first as divisional engineer and then as assistant chief engines 
Assisting Mr. Regensburger will be Charles M. Young, dr., chief developmental 
engineer, and Harold F. Watson, chief standards engineer. -t 












































S| 
Announcemetit has been made of the appointment of Stephen A. Sloan as | 
manager of research and development, Peabody Engineering Corp., New York. 
In his new capacity Mr. Sloan will be charged with the responsibility of extend- 
ing the present line of Peabody equipment as well as developing new products, 
Prior to his association with Peabody he spent 15 years in boiler, turbine and 
general combustion fields. 


Donald D. Stone has been named automotive power plant engineer at Willys- 
Overland Motors, Inc., Toledo. Joining the company in 1939 as a research em 
gineer, he was later appointed director of research, a post he held until 1947 
when he was assigned the duties of equipment engineer. In the research de 
partment of Willys-Overland, Mr. Stone aided in the development of the 4-¢yk) 
inder Jeep Go-Devil engine. He also participated in the development of the war 
time Jeep which later evolved into the civilian 
Jeep. The early development of the Willys & 
cylinder engine was undertaken while he was 
research director, as well as the planning of the 
Jeep underwater conversion unit. Prior to joim. 
ing Willys-Overland Mr. Stone was affiliated 
with the Buick Division of the General Motors 
Corp. where he was active in creation of the 
straight eight engine, a forerunner of the pres 
ent Buick motor. 








Stephen A. Sloan 


Appointment of Clarence H. Endress as chief 
engineer of Willard Storage Battery Co., Cleve- 
land has been announced. He joined the Willard 
organization in 1920 as a laboratory assistant 
During his career he has served as process ef- 














Donald D. Stone 
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1. It gives you faster print- 2. It holds detail—amazingly. 
ing intermediates. Now you Kodagraph Autopositive Film Kodagraph Autopositive Film 
can speed up quantity print pro- combines a high-contrast photo- 
1926 duction ...save time and money graphic emulsion and famous 
; de . with new Kodagraph Auto- Kodak safety film base. It 
lant positive Film! What's more, you, catches the finest line — keeps 
ring or your local blueprinter, can close lines from “filling in.” 
hing expose this amazing reproduc- Think what an aid this new in- 
Leer. tion material in high-intensity termediate material will be in 
ntal blueprint or direct-process ma- producing print-making “mas- 
chines .. . or in a vacuum frame; ters” from difficult originals... | 
develop it in standard photo- how it can save you many thou- | 
graphic solutions. You get posi- sands of dollars in redrafting | 
lhe | tive intermediates directly... costs—while assuring final prints | 
nate, | and the job can be done quickly, of highest quality! 
nd- | economically . .. under ordinary 
cts. | | 
and | 
) 
...and 4 new advantages 
a = + 
= ~ in print production for you | 
en- : 
M7 | 
a 
J A ge lll “ae | 
ar- | 
wt 
6 | 
ne 
he ; 
in- | 
ed 3. It simplifies revision, reference. Both sides of 4. It even reproduces illustrations and text on 
rs Kodagraph Autopositive Film are matte-surfaced . . . opaque stock—giving you sharp, fast-printing “masters” 
he can be written on with pencil or pen. And since the base which will produce sparkling direct-process prints. An 
S- is highly translucent, details can be read from either economical short cut you'll appreciate in preparing data 
side without use of an illuminator. sheets, instruction manuals, and parts lists. 
Mail coupon today EASTMAN KODAK COMPANY 
for this free illustrated INDUSTRIAL PHOTOGRAPHIC DIVISION 19 
booklet giving all the ROCHESTER 4, N. Y. 
af facts on Kodagraph Gentlemen: Please send a copy of your folder on Kodagraph Autopositive Film. 
e- Autopositive Film— 
| the latest addition to Name ——— Position 
the famous Kodagraph 
. line of per ie® ae ci DEPART ™ 7 reat 
0 materials, City State 








Low in Cost — Small in Size — Dependable 
in Performance — AC or DC 














‘ For radio 
“ renemitter panels 


For television 
screen enlargers 
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For auxiliary 
gas engine 
generators 


For industrial 
smoke detectors 
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For automatic 
furnaces 






For photoelectric 
street lighting control 


— 


In addition R-B-M General 
Purpose Relays are used on 


X-Ray apparatus, permanent 
wave machines, wire recorders, 
automotive radio telephone 
communication equipment, 
vending machines, coin oper- 
ated phonogaphs and many 


jet aircraft other applications. 


preheaters 





What is your relay problem? 
Write Dept. B-3 today for Bulletin 570 


R-B-M DIVISION ESSEX WIRE corp. 


Logansport, iaBene © 











| due University, 





| gineer, as head of the production and experimental 
laboratories, and as electrical engineer in charge of/ 


the battery and electrical laboratories as well ag 
branch plant process specifications. 


Gulf Oil Corp., Pittsburgh, has announced the ap 


pointments of Robert A. Fitch and John J. Critchlow 
as chief fuels and lubricants engineers, industrial” 


products engineering. Mr. Fitch, a graduate of Pur- 
who has been associated with Gulf 


| for over sixteen years, has been appointed to the 


| been assigned to the rolling mill section. 


metallurgical section. During the past two years he 
served as lubrication engineer in the New York di- 
vicion office. Mr. Critchlow, a mechanical engineer- 
ing graduate of Carnegie Institute of Technology, has 
Prior to 
joining Gulf in 1947 as a lubrication engineer he had 
been associated with Mesta Machine Co. for thirteen 


| years as a rolling mill design engineer. 


E. K. Brown, formerly chief engineer of the Tor- 
rington Needle Bearings Division, has been appointed 
director of research for the Torrington Co., Torring- 
ton, Conn. B. T. Virtue will succeed Mr. Brown as 


| chief engineer of the Needle Bearings Division. 


R. B. Haynes has recently been appointed to the 
newly created position of vice president in charge of 
manufacturing of the various divisions of Dana Corp., 
Toledo. He joined the Spicer Mfg. Corp., now a di- 
vision of Dana Corp., in 1935 and was formerly works 
manager of the Toledo plant. 


Edward N. Cole, chief engineer of the Cadillac 
Motor Car Division of General Motors Corp. since 
1946 has recently been appointed works manager of 
the division. He joined Cadillac in 1930. Succeed- 
ing him as chief engineer is Charles F. Arnold, who 
has held the position of assistant chief engineer since 
1946. 


Named manager of the research engineering de- 


partment of Dearborn Motors Corp., Detroit, is Ray 


| Dallas, Tex., has been made. 


J. Miller. Prior to joining Dearborn Motors in 1949 
he served as chief engineer and assistant director of 
research for the Bendix Aviation Corp. research lab- 
oratories in Detroit for six years. 


Announcement of the appointment of Edwin ™. 
Fisk as general manager and vice president in charge 
of engineering at the American Fisk Engine Co. Inc., 
He was formerly chief 
engineer with the Reed Mfg. Co. 


M. A. Rhoads is now chief engineer in the hy- 
draulic division of the Auto Specialties Mfg. Co., St. 
Joseph, Mich. He was formerly chief engineer with 
the Columbian Vise & Mfg. Co., Cleveland. 


William P. Mohan has joined the Aviation Gas Tur- 
bine Division of the Westinghouse Electric Corp., 
Lester, Pa., as a design engineer. Previously he was 
supervisor of the Experimental Test Division of 
Wright. Aeronautical Corp., Wood-Ridge, N. J. 
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This single-motor, compact machine automatically 
gages and sorts antifriction bearing rolls. It rejects 
rolls above or below manufacturing tolerance and 
separates accepted rolls into 5 sized categories, in 
increments of .00002”. 


Through basic engineering developments, Brown 
& Sharpe custom-builds uniquely simple inspect- 
ing and sorting machines for precision parts. 
Machines of this description made by Brown & 
Sharpe have the advantages of simpler, sturdier 
construction; more stable adjustments; and easier 
manipulation of sensitivity. 


This modern equipment can be designed and built 
to meet individual needs for: 


1. Manual loading and disposal 
2. Manual loading and automatic disposal 


3. Automatic loading and automatic disposal 


Why not turn over your problems of providing 
efficient gaging and sorting equipment to Brown 
& Sharpe? Send an outline of your requirements. 
Learn what Brown & Sharpe can offer in custom- 


engineered equipment. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U.S. A. 


Visit Booth No. 849, A.S.T.E. Show, Philadelphia 


~~ 


This machine gages and sorts straight sleeves—measuring for length as 
well as diameter at both ends. The sleeves are segregated into four 
categories. 1. Oversize and undersize in length regardless of diameter. 
2. Small in diameter at either or both ends. 3. Large in diameter at 
either or both ends. 4 Good sleeves within tolerance. 

The machine has a production rate of approximately 3000 per hour. 
The capacity is adjustable for different lengths and diameters. It is loaded 
manually with automatic disposal. 





BROWN & SHARPE © 





— the small extra first cost of 
test samples pays off in assur- 
ance of efficiency and durabil- 
ity of the finished mechanism. 
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with TRACING CLOTH... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Through continued research and development plus 
skilled manufacturing processes, Arkwright Tracing 
Cloths meet every requirement of exacting drafts- 
manship. You'll find no pinholes, stains or other 
imperfections to detract from drawing quality — 
nor smudging or feathering after repeated erasures. 
Most of all, you'll have highly transparent, long 
lasting usefulness that perishable tracing paper can 
never match. 


For every drawing worth keeping for future use — 
specify permanent Arkwright Tracing Cloth. Send 
now for generous working samples. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
« Erasures re-ink without feathering. 
. Prints are always sharp and clean 
. Tracings never discolor or go brittle. 
. No surface oils, soaps or waxes to dry out. 


- No pinholes or thick threads. 


oveon-=- 


.» Mechanical processing creates permanent 
transparency 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 








Arthur, Ont. The company also purchased Freyp 
Engineering Co., Chicago, Ill., and its wholly-owned 
subsidiary, Open Hearth Combustion Co., as ap 
nounced in the July, 1949 issue of MACHINE DEsigy, 


° 


The Wheelco Instruments Co., Chicago, Ill., many 
facturer of electronic controllers, recorders and com- 
bustion safeguards, have licensed a French instrument 
manufacturer, La Pyrometrie Industrielle, Paris, and 
its subsidiary to manufacture the Wheelco Capacitrol, 
electronic controller, and the Flame-otrol, combustion 
safeguard. 


+ 
Formerly occupying two plants in the Los Angeles 


area, Preco Inc. has consolidated its operations in @ 
new factory and office building at 6300 East Slauson 


| Ave., Los Angeles, Calif. Preco manufactures heat- 


ers, air circulating fans and precooling equipment for 
refrigerator cars, small hydraulic presses, and farm 
and industrial implements. 


. 
Williams & Hussey Machine Co. Wilton, N. H, 
manufacturer of special machinery and “Star” gages, 


has transferred the manufacturing operations of 
the O. K. Tool Co. from Shelton, Conn., to Wilton. 


| Williams & Hussey acquired the tool company, manu- 


facturer of single point and inserted blade type milling 
cutters, in 1949, as announced in the December issue 
of MACHINE DEsIGN. Although operations have been 
transferred, O. K. Tool Co. will retain its identity 
and operate as a division of Williams & Hussey. 


¢ 


The business of Jackson Electro Corp., 124 Bleeker 
St., New York, N. Y., manufacturer of soldering irons, 
has been acquired by Vulcan Electric Co., Danvers, 
Mass., manufacturer of electric soldering tools and 
heating units. Manufacturing operations will be trans- 
ferred to the Vulcan plant in Danvers, but.in the 
field the Jackson name will be retained. 


¢ 


Purchase of a new and larger plant at Hilton and 
Holly Streets, Easton, Pa., has been announced by 
Stover Lock Nut & Machinery Corp., manufacturer of 
the patented Stover Lock Nut and other types of 
special and common nuts. All operations are now 
being conducted at the new plant. 


+ 


The Roto-Finish Company has transferred its oper- 
ations from Sturgis, Mich., to its new factory at 
Kalamazoo, Mich. 


¢ 


National Lead Co. and Allegheny Ludlum Steel 
Corp. have announced the formation of Titanium 
Metals Corp. of America, a new jointly owned organ- 
ization which will market and distribute titanium 
metal, its alloys and various related products. The 
new company will make its headquarters in New 
York, N. Y. 


MACHINE DESIGN—March, 1950 

















































Freyn 












owned eee Fe eee Se F/ INDUSTRY 
S an 
ESIGN, . 

| Whe | 


% ON 


nanu- 
com- 
iment 
and Meet the Only 


-itrol, 


: NEW Air 
mal §=6 Compressor 


It’s the Worthington Balanced Angle—the 






.uson 
heat- L i n p really modern-looking vertical air com- 
it for P pressor that is as up-to-date inside as out! 
Since the War 
farm See how this machine has been redesigned 
from the bottom up to give you everything 
we know you want in an air compressor— 
H. Improved Appearance. The clean sweep of 
ages, the base, the even balance of the cylinders, 
3 of the compact arrangement of intercooler and 
eed clean sturdy feet make it a credit to your 
onl equipment. 
lling Smoother Performance. The V-type cylinder 
issue arrangement gives better running balance 
been and faster cooling. 
atity Higher Efficiency. The isolated cylinders 
have 35% more heat radiating surface than 
in-line type; the aluminum heads release 
heat faster than cast-iron; and the high- 
eker speed fan throws 6 times as much air across 
ons, the cylinders. 
‘a Less Maintenance. The valves are exclusive 
= Worthington Feather* Valves; lubrication 
ro is controlled; bearings are famous Timken 
. roller bearings, including oversize main 
gs. 
Longer Life. The pistons in each stage, 
oan though different in size, weigh alike, reduc- 
ba ing vibration; crankshaft is drop-forged 
a steel with integral counterweights; bearing 
a pressures and piston speed are low. 
now : The Worthington line of Vertical Air Com- 


pressors includes single and two-stage mod- 
els, base or tank-mounted, % to 15 hp. 


*Reg. U.S. Pat. Off. 


T <. MAIL COUPON FOR FREE BULLETIN 
——$——<——o > 


== a 
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Worthington Pump and Machinery Corp. 
Pump and — Merchandising Div. 
Dept. PCP 96 

Harrison, N. J. 


SS AS 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
PUMP AND COMPRESSOR MERCHANDISING DIVISION 





om HARRISON, NEW JERSEY tad) , 
. w/e Good Right Aanud of Tudustry ES Name. oc occ atyeee gated ecvessccneesee 
rhe > Compahys 0 Br cccccccccccccscccccece 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
lew PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 


PC AAR. 0 ce ciccccccescccceccecsceccese 


a 
a 
’ 
Send bulletin on Worthington Vertical Air - 
a 
t 
t 
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Production Needs ' 





Your Cambridge woven wire conveyor belt is engi- 
neered from the raw materials to the finished belt to 
give you maximum efficiency with a minimum of 
attention and maintenance. 


Cambridge designs withstand heavy loads, high tem- 
peratures, cold, corrosive compounds or wet processes. 
They may be fabricated of any metal or alloy in any 
mesh and weave. Where necessary, Cambridge belts 
can be fitted with various types of selvages, cleats 
and drives. 


Call your Cambridge Field Engineer whenever you 
have a problem concerning movement of materials 
during processing. 





4 


A Cambridge Rod-Reinforced Belt with Plate Selvages and 
Fabric Cleats provides cost-cutting continuous quenching of 
screws, nuts and bolts. This belt design offers the highest 
tensile strength, low thermal capacity and successful opera- 
tions in temperatures as high as 2100° F. 





VALUABLE BOOK, FREE! A complete, basic reference 
on conveyor belts, designs, systems and metallurgy. 
Write for your copy or call your nearest 
Cambridge office. 


Cambridge Wire Cloth Co. 


Department N 
Cambridge 3, Md. 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See “Belting, Mechanical’’ in your Classified Telephone Directory. 





Wire cloth rT? Also specialized 
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Tool Engineers Handbook 


Prepared by the American Society of Tool En- 
gineers; Editor-in-Chief, Frank W. Wilson; pub- 
lished by McGraw-Hill Book Co., New York; 
2070 pages, 6 by 9 inches, clothbound; available 
through MACHINE DESIGN, $15.00 postpaid. 


This extensive compilation should prove a valuable, 
permanent source of working knowledge and pertinent 
design data for the engineer engaged in manufac 
turing. 

Material covered in the volume can be divided into 
the following major subjects: Production planning and 
control; materials and machinability; metal proces- 
sing methods; design of fixtures, dies and tools; de- 
sign of gears, bearings, springs, and other elements; 
machine tool control and feeding devices; limited- 
production tooling; mathematics and physics related 
to the above subjects. 

Each of these general topics is subdivided, and 
the specialized divisions are treated in detail by an 
authority in the field. As a matter of illustration, 
the subject of production planning and control is 
divided as follows: Product analysis, cost estimating, 
time study, job planning, routing, scheduling, dis- 
patching, materials handling, small tools planning, 
reclamation and salvaging, and other related topics. 
The discussions are sufficiently supported by charts, 
reference tables, graphs and illustrations to result 
in thorough understanding of any phase studied. 


es 


Materials Engineering of Metal Products 


By Norman E. Woldman, consulting metal- 
lurgical engineer and faculty member, Cooper 
Union School of Engineering and Stevens Insti- 
tute of Technology Graduate School; published 
by Reinhold Publishing Corp., New York; 583 
pages, 6 by 9 inches, clothbound; available 
through MACHINE DESIGN, $10.00 postpaid. 


This volume, written as a companion to Metal 
Process Engineering which described the various 
metallurgical and mechanical processes for fabricating 
metal parts, assists the designer and materials en- 
gineer in selecting the type of metal or alloy best 
able to meet a given set of service conditions. 

The contents of the book are divided into five 
sections: Materials for Lightweight Construction— 
aluminum alloys, magnesium alloys, high-strength, 
low-alloy steels, stainless steels; Materials for Me 
chanical Products—gear, spring, bearing, and thread 


(Concluded on Page 175) 
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As a designer, your job is made easier when you have a large selection 
result of bearing types from which to choose. Here are five Hyatt Hy-Load 
. Bearings ... all different in size and load carrying capacity ... yet all 
fitting a common shaft. 


If the loads are light you may economize in space, cost and weight 
by using the narrow width bearings of our medium (1200) series. 


Should the loads be heavy and the permissible outside diameter 
limited you can choose from the wide or duplex width (5200-6200) 


bearings of this same medium series. 


When you have a condition where the loads are heavy and the axial 
space is not available, increased capacity can be provided by increasing 
the annulus size and using the 1300 or 5300 series bearings. 


These five combinations, available in most standard bearing bore 
sizes, illustrate just one of the many types and sizes of Hyatt Roller 
Bearings as shown in our new Hy-Load bearing catalog. Want a copy? 
Hyatt Bearings Division, General Motors Corporation, Harrison, N. J., 
Chicago, Detroit, Pittsburgh and Oakland, Calif. 
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When the 

trigger latch of the 
new Kidde fire extinguisher 
valve was designed for 
powder metal, substantial 
production savings were 
realized . .. a stamping of 
the same piece would cost 
twice as much... a forging 
three times as much... 

a precision casting 

six times as much. 


e 







& 


The latch is of brass powder, cadmium plated... 
and meets the Kidde specifications of corrosion 
resistance and tolerances of plus 0.002” and minus 0.008”. 
Machining is entirely eliminated. 





The trigger latch is one of hundreds of products 





by powder metal processing. Possibly various mechanical 
parts you use or make are adapted for powder metallurgy production. 


The new brochure “Powder Metallurgy Today” tells all about powder 
metallurgy and what this profitable production process can do for 


now being made successfully and profitably 


many manufacturers. Write for your copy, 
today. Stokes makes no parts—only the 
presses on which parts are made—but of- 
fers a free analysis and report on the 
adaptability of your mechanical parts 

for powder metal production. 

No obligation, of course. 


: 
4 
tele ae 


F. J. STOKES MACHIN 





F. J. Stokes MACHINE Co. 
5986 TABOR RoaD 
PHILADELPHIA 20, Pa. 


0 Without obligation, send me “POWDER 
METALLURGY TODAY”. 


O Part or blueprint is attached for free analysis. 














NAME. TITLE. 

ComPANY. = J S 

ADDRESS 

Crry. ZonE___. STATE___29 
174 





MACHINE DESIGN—March, 1950 





950 





XUM 


(Concluded from Page 175) 

ed fastener materials; Materials for Electrical In- 
dustry—magnetic, electrical contact and thermostatic 
materials and electrical resistance alloys; Materials 
for Special and Severe Service—corrosion-resistant 
and high-temperature materials; Testing of Mate- 
rials—mechanical and nondestructive testing. 

Clearly and simply the text devotes full discussions 
to the advantages and disadvantages of all various 
types of metals and alloys in specific service appli- 
cations. Accompanying the text are numerous tables 
of data on physical properties and performance sta- 
tistics together with illustrations, especially pertinent 
being those which are relative to the various types 
of metai failures. 


Manufacturer and Association Publications 


Review of Current Research-1949: Published by 
the Engineering College Research Council of the 
American Society for Engineering Education, this 
186-page book lists more than 4000 current research 
projects being conducted in 82 colleges and universi- 
ties. Entries in the book describe the administrative 
policies for conducting engineering research and list 
the responsible personnel, research, expenditures, 
short courses and conferences of special interest, and 
the titles of all engineering research studies cur- 
rently active. Use of the volume is facilitated by a 
breakdown of research projects according to depart- 
ments involved and by a complete index to research 
project subjects. Copies of the book may be obtained 
by writing to F. M. Dawson, College of Engineering, 
State University of Iowa, Iowa City, Iowa. Price per 
copy is $1.75. 


Steels for Elevated Temperature Service: Informa- 
tion presented in the 814 by 11-in., 87-page booklet 
can be broken down into the following major cate- 
gories: General principles of elevated temperature 
behavior of ferrous materials and the factors that in- 
fluence this behavior; tabular and graphical data 
presenting specific mechanical properties of twenty- 
one different steels covering a variety of chemi- 
cal compositions; major elevated temperature testing 
facilities embodied in specially designed equipment 
of U. S. Steel laboratories; and a comprehensive bib- 
liography of U. S. S. technical publications pertaining 
te the properties and use of steel at elevated tem- 
peratures. The book may be obtained by addressing 
company-letterhead request to Carnegie-Illinois Steel 
Corp., Pittsburgh 30, Pa. 


Engineering for Production: A 180-page manual 
compiled by Walter Ernst and a staff of consulting 
engineers of Commonwealth Engineering Co., con- 
taining charts, tables and general data on production 
methods and standards. Manuals may be obtained 
from Research Press Inc., Dayton, O. Price, $10.00 


per copy. 
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lf you have either 
of these <= 
assembly 


problems — 
Write for our helpful booklet 


Make it tight 
against vibration 


An air impeller, for example. The 
fasteners are under continual vi- 
bration. A famous manufacturer 
of air-moving equipment (name 
on request) uses Bristol’s Multi- 
ple-Spline Socket Set Screws be- 
cause the multiple-spline socket 
permits tightening much further 
than possible withany otherscrew. 


Make it easy 
to adjust 


Boring bars, for example, where 
the cutting blade is adjusted by 
turning a screw. A well-known 
tool manufacturer (name on re- 
quest) uses Bristol’s Multiple- 
Spline Socket Set Screws because 
the tight set is easily broken by a 
flick of the wrench—with no 
spoiled screws. 





Multiple-Spline and Hex Socket Screws ... Cap and Set 


BRISTOL’S 


SOCKET SCREWS 
Only BRISTOL gives you the right Socket Screw for every application 


SEND , 
1 Tue meng COMPANY, 
FOR Mill Supply Division 
! 122 Bristol Road, Waterbury 91, Conn. 
FREE I Please send free sample of Bristol’s 
]| Multiple-Spline Screw and bulletin show- I 
SAMPLE i ing applications to: Screw Sizes... +s . i 
AND OMAR. «nye OE da spat ..-ss: 4 
I. I 
BOOKLET, 1 ALA. S Za os 666 a dibleWw ee Raw ee we \ 
MIE. nie cee deere kare 
USING I I 
| Wisc fsa ateas Any ey ree | 


Ce oc awa wae wa een aenue 


175 





ia 


PRECISION COUNTS 
COUNT ON... 


@ A survey of your high precision parts 
requirements by Aetna engineers may bring 
you important economies. For, here at 
Aetna, besides top quality ball and roller 
bearings, you will find today’s most ad- 
vanced facilities for producing an infinite 
variety of miscellaneous precision parts... 
to whatever hardness or precision finish 
you need ... at prices usually below your 
own production costs. Complete laboratory 
control and exceptionally strict inspection 
procedures will guard the quality of your 
parts from start to finish. Our variety of 
tools and dies are so extensive that most 
parts can be produced to fit your require- 
ments without extra expense of special tool- 
ing ... even should you require washer-type 
parts upto 38” O.D. Send your prints for rec- 
ommendationsand estimates. No obligation. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 SCHUBERT AVE. - CHICAGO 39, ILLINOIS 








‘PATENTS 





Bearine VIBRATION MOUNTING to accommo- 
date both radial and axial movement of a rotating 
shaft is described in patent 2,487,343 assigned to The 
DeLaval Separator Co. by Frank S. Kopf. The outer 
race of a ball bearing is mounted with a sliding fit in 
a ring or sleeve centered around the shaft by com. 
pression springs. A thrust plate or disk supports 
the outer bearing race in the axial direction and is 

















also spring mounted. The bearing was originally 
designed for centrifuge spindles, where a slight un- 
balance of the bowl sets up high radial bearing loads 
and axial unbalance can be caused by the downward 
thrust of a plunger opening a discharge valve on the 
periphery of the bowl. 


Supine PISTONS, similar in action to those in a 
swash-plate type pump, are used to transmit torque 
in the universal joint disclosed in patent 2,485,893. 
Each of the two rotating shafts terminates in a cylin- 
drical head or barrel section, the two heads being held 
together by a ball-and-socket joint. A series of slid- 
ing pistons are provided close to the outer periphery 
of these head sections. On each shaft, a collar re- 
sembling a swash plate is free to assume any angle 
of tilt and bears against the outer ends of the pis- 
tons. The inner ends are recessed to carry a ball 
between each pair of pistons. Rotation of the drive 
shaft causes the tilted collar to move the pistons in 
the drive head, driving the pistons in the other head 
and causing the driven shaft to rotate. 

Since the collars are tilted the same amount on 
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BETTER, FASTER SERVICE 
WITH THIS 
COMPLETE MAC-IT LINE! 


Because many standard types of Mac-its are 
stocked throughout the country for quick 
delivery, and because specials can be engi- 
neered to your own specifications, you'll find 
it pays to investigate Mac-its first. 

Mac-it’s 35 years’ experience in the manu- 
facture of heat-treated, alloy steel screws is 
your assurance of precision, uniformity and 
strength. Sold through leading industrial dis- 
tributors from coast to coast and in Canada. 
Write for new catalog today! 


Other Mac-it products include: 


AAAS OO 


Socket Screw Keys 
Square Head Set Screws 
Hexagon Head Cap Screws 
++. and many others 


Hollow Lock Screws 
Hollow Set Screws 
Stripper Bolts 
Hollow Pipe Plugs 








each shaft, but displaced 180 degrees angularly, con- 
tact is maintained at all times between collars, pig 
tons and piston balls. The ball-and-socket construc- 
tion of the housing permits free operation of the uni- 
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versal joint at any angle up to maximum and in any 
direction. The unit, patented by Alwin Kost, will 
operate at high speeds since axial piston forces in one 
direction are balanced by equal piston forces in the 
other direction. 


C omsBineD pump and motor described in patent 
2,485,408 is designed to be directly connected into a 
pipe line or similar installation, Stator coils are pro- 
tected from the fluid being pumped by a shrink-fitted, 
nonmagnetic sleeve between stator and rotor and are 
surrounded with insulation to reduce motor noise. An 
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impeller is press fitted inside the tubular rotor which 
employs a carbon sleeve type bearing containing 
slots for the introduction of a high presure lubricant. 
Intake and discharge piping is insulated from motor 
noise and vibration by molded sealing gaskets. Al- 
bert R. Pezzillo has assigned the patent to Republic 
Industries Inc. 
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How to be right in the center of things 


ITH a center drive crank- 

shaft lathe like the one shown 
below, continued accuracy and high 
speed production depend largely 
on the big bearings in which the 
center chuck revolves. For maxi- 
mum precision and dependable 
operation with minimum friction, 
Wickes Brothers mount the center 
drive on Timken® tapered roller 
bearings. 

Due to the line contact between 
the rolls and races, Timken bear- 
ings have extra load-carrying 
capacity—give the center chuck 
maximum support. The work is 


4 


L - 
Fi ; 


held in proper position. The tapered 
construction of the bearings enables 
them to carry both radial and thrust 
loads—in any combination. 


Timken bearings are precision 
products throughout. The rolls and 
races are made of Timken fine alloy 
steel for toughness, then case-hard- 
ened for exceptional resistance to 
wear. True rolling motion, and in- 
credible smoothness of rolls and 
races results in virtually friction- 
free operation. 


Over the years, the dependable 
performance and public acceptance 


















FINISHED TO CLOSER 
TOLERANCES 


Finishing to incredible smooth- 
ness accounts for much of the 
precise, smooth rolling perform- 
ance of Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods at Timken. 








WOT JUST A BALL© NOT JUST A ROLLER” — THE TIMKEN TAPERED ROLLER © 
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TIMKEN 


The Timken Company is the peace mace ae 
acknowledged leader in: 1. 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control; 4. special analysis steels. 


TAPERED ROLLER BEARINGS 


BEARING TAKES RADIAL“) AND THRUST 


of Timken bearings have made 
Timken-equipped products first 
choice throughout industry. Tim- 
ken bearings help build greater 
preference for your product among 
customers. When you specify bear- 
ings, specify ‘““Timken”. And when 
buying new equipment, make sure 
itis Timken bearing equipped. Look 
for the trade-mark “Timken” on 
the bearings. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable address: ‘““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 








WICKES BROTHERS 
mount the center drive 
of their automatic 
crankshaft lathe on 
Timken bearings—for 
maximum accuracy 


and dependable, long 
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ANY RPM 


THOUSANDS of SPEEDS 
AT THE TOUCH of YOUR HAND 


Yeu can diminish or increase the speed of your 
machines to the exact rpm required for top produc- 
tion by installing the U. S. Varidrive Motor. It’s the 
original all-in-one unit that eliminates cone pulleys, 
gear-changing contraptions or extraneous speed 
changers. A convenient control handle is operated 
for instant change from speed to speed. You'll get 
more production and synchronize the speed to the 
operator's ability. The improved U. S. Varidrive 
embodies the new Autotaut belt tensioner which 
counterbalances varying loads so that no slippage 
occurs. 


U.S. VARIDRIVE MOTOR 
1 TO 10,000 RPM Y4 TO 50 HP 


When you use a U. S. Varidrive you can count on 
the full rated horsepower at the power take-off 
shaft. There are countless applications for the Vari- 
drive. It regulates speed of machinery to compen- 
sate for variation in workers’ abilities; permits quick 
change to give the right speed for different types 
of work in production; it adjusts speeds to compen- 
sate for changes in viscosity, temperature, humidity 
or quantity, etc. Think of the numerous applications 
in your plant where variable speed will increase 
production efficiency—then apply Varidrives. 


A tip to the very wise —buy Varidrives 


U.S. ELECTRICAL MOTORS. Ine. 
los Angeles 54, Calif. Milford, Conn. 


MAIL THIS COUPON FOR DESCRIPTIVE BULLETIN 


MD 
los Angeles 54 o- Milford, Conn. 
Send Bulletin 1515 featuring U .S.-Vatidrive Motor: 
Name 
Company 


Address 


| 
| 
| 
| 
| 





Bevel Gear Trains 


(Concluded from Page 110) 


The solution 


R = ce sin y 

wae CC ) & 

An example will show the application of theg 
criteria. For y = 90 degrees and c = 4, 7, willl 
above 90/2 degrees (45 degrees) and smaller th 
tany, = 4, (76 degrees) ; this is true for the case ¢ 
b = %, where 7, was found to be about 61 degre 
as shown in the diagrams Figs. 2 and 4. 

The diagram, Fig. 4, shows the special case that 
sine curves are nearly linear at the point of interse¢ 
tion, so that it may be possible to replace the sine k 
the radian; this may be permissible here, even wit 
relative large angles, as the equation contains onl} 
the differences of radians. 

The approximate equation (see Equation 19) 


r(yi’ — e) = (y — 2 7’) 
can easily be solved for 7,’: 


oe + er (24) 

In the foregoing example, with y = 90 degrees and 

« = 76 degrees, this gives the same solution, y, = 61 

degrees, as shown in the two graphs. For a better 

approximation, the sine can be expressed as part of 

an infinite series of the radians, i.e., sina = x — 1/6 
x’, This gives the second approximation: 

. r (r2—1)(y — 2e)3 


o— ve y rs (25 
Y1 Y1 6 (r= 2)4 





The remainder is, in the case of the example, 0.005 ra: 
dian or 20 seconds, but it can attain higher value 


SPECIAL CASE y = 180 DEGREES: A special 
often arising in bevel gear design, especially in the 
case of planet bevel Bears, is when y = 180 degree 
This problem, Fig. 5, can be solved by similar cor 
siderations. 

Introducing in Equation 11 y, = 180 — 1, this giv 
ing siny. = siny, and cosy, = — Ccos7, the eq 
tion reads 


b sin y,; — sin y; cos y; = asin y; + cos y; sin yi 
(b — a) sin y; = 2 cos y; sin y1 
As sin 7, is not zero, 


b-a 


a ) (26 
: . Ca 


cos ¥1 = ~ COS ¥Y2 = 
The same result could be obtained when introducini 
vy = 180 degrees, tane = +0, and r? = (b — a) 
in Equations 17 and 18; this gives the same result ai 
above. The approximate solution according to Eq 
tions 23 and 25 is not more useful for these extrem 
cases, but it helps in finding the range in which th 
angle can be expected. 
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There isn't a plant in this country that does not 
make use of felt in some way. It is one of the hid- 
den but important engineering materials that 
help industry make better products and im- 
prove plant operations. In an automobile, for 
example, there are some 90 different applica- 
tions of felt, and in‘an automobile plant at least 
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uses shown here are mainly generic, because there are hun- 
eds of places in the modern factory where felt is used. American deen, tse Angelen, Garthend, Seuttie’ Bhestredh 
' is made in many standardized types, and is an engineered 
orice that can be specified as accurately as any other material 


. 
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another 90. Many of these are not apparent by 


casual inspection but long life, smooth per- 


i Zolaealelalas Ma da-t-1e leis Madela Meal staclilel Melis positive 
lubrication are frequently the 
engineered, reliable felt parts. Check your plant 


are you making full use 


result of well 


and your products 
of the many advantages offered by felt? 
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| Compan 


GENERAL OFFICES: 22 Glenville Road, Glenville, 
Conn. — ENGINEERING AND RESEARCH LABORA- 
TORIES: Glenville, Conn. — PLANTS: Glenville, 
Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, 
Mich.; Westerly, R. 1.—SALES OFFICES: New York, 
Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Lovis, Atlanta, Dallas, San Fran- 


© 1949, American Felt Co, 
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RANGE Roller Bushings combine 
all the essentials for successful 
needle bearing application. They have 
become the No. 1 choice of design engi- 
neers wherever needle bearings are re- 
quired in their equipment. Here’s why: 


Orange Roller Bushings are made to 
extreme standards of precision. All race- 
ways are through-ground to a friction- 
free finish. Roller clearances are held to 
a minimum through rigid standardiza- 
tion of size, resulting in closer internal 
running clearances. This minimizes pos- 


















“General” 


36 yd. Crane 
and 


Shovel 


has been using 

Orange Roller 

Bushings in steering 
controls and chain idler sprockets 
for over three years with complete 
satisfaction. Reason? ‘Compact- 
ness and closeralignment of rollers" 
writes General Excavator Com- 
pany, pioneer in small excavating 
equipment. 
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while 


rollers 


sibility of misaligned 
running. 


The full benefit of these features shows 
up in the long, trouble-free protection 
given your equipment by Orange Roller 
Bushings. Next time your designs call 
for needle bearings, consult with our 
local representative on the advantages 
of using Orange Roller Bushings. Write 
for detailed Engineering Data Book 
showing dimensions, capacities, instal- 
lation data, etc. 





SALES AND SERVICE 


 ateailithad 


PPOINTMENT of personnel to 

manage the newly-acquired vinyl 
plastics operations of the Naugatuck 
Chemical division, United States Rukh 
ber Co., was announced recently by 
John P. Coe, vice president and gen- 
eral manager of the division. Harold 
M. Parsekian has been named man- 
ager of vinyl sales and will direct 
a national sales organization under 
George R. Vila, Naugatuck Chem- 
ical’s general product manager for 
colloids and plastics. Clayton F. Rue- 
bensaal was appointed vinyl opera- 
tions manager, co-ordinating produc- 
tion, engineering and research, and 
M. N. Hilseberg will be manager of 
the Baltimore office. The rubber com- 
pany’s recent acquisition also in- 
cludes the Marvinol plant in Paines- 
ville, O. 

° 


James P. Stewart, vice president 
and manager of the commercial sales 
division of De Laval Steam Turbine 
Co., has been elected executive vice 
president. He will also continue as 
manager of the division. Mr. Stew- 
art’s experience includes _ several 
years with De Laval and seventeen 
years with the Elliott Co. of Jeannette, 
Pa. and Borg-Warner Corp. of Mil- 
waukee. 

¢ 


Formerly a field service engineer, 
W. M. Bertolet has been appointed 
testing equipment sales engineer in 
Cleveland for the Baldwin Locomo- 
tive Works of Philadelphia. 


° 


With headquarters in Detroit, 
Glenn A. Caldwell has been appointed 
engineering supervisor of the Detroit 
engineering and service department 
of Westinghouse Electric Corp. He 
has worked for the company since 
1927, having joined Westinghouse as 
a graduate student trainee. 


° 


The Falk Corp., Milwaukee, recent- 
ly appointed Arthur L. Larson a> 
sistant to the sales manager. He 
was also promoted to the position of 
manager of the sales inquiries divi- 
sion. William J. Urban, former spe 
cial representative in coupling sales, 
has been appointed manager of coup- 
ling sales. New manager of distribu 
tor sales is Don K. Lambert, wh0 
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CUM 


In plans for any valve-equipped product, 
the “X” that indicates a valve frequently 
marks the spot where profits disappear. 
If the valves selected are second-rate, con- 
tinuous, costly servicing can wipe out 
“savings” in initial cost, cut into profits 
and—mos? important—sour customers on 
an otherwise fine product. 

To protect your investment, and cus- 
tomer goodwill, let “X” equal a known 
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JENKINS BROS., 80 WHITE ST., NEW YORK, 13 











quality — the recognized top-quality of 
Jenkins Valves. Jenkins’ long experience 
in supplying valves for all types of prod- 
ucts in which fluid control is a function 
of operation is your assurance of bed-rock 
servicing expense, 

The customer-confidence that industry- 
wide advertising has established for 
Jenkins Valves, moreover, is a definite 
sales advantage. To your prospects, the 
familiar Diamond trade mark means not 
only faultless valve performance, but 


SEND FOR JENKINS DESIGNERS’ KIT. A 
handy file of valve information needed by 
product development men .. . helps answer the 
question, “Which type of valve where for best 
performance?” It’s yours FREE — mail coupon. 


JE 





Name 





Company 
Address 


> Sea Zone 


Sead 
| Please send me the Jenkins Designers’ Kit. 





Ss a 
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quality construction throughout your 
product. 

Add the valve know-how of Jenkins 
Engineers, always ready to work with you 
on any problem of selection or applica- 
tion, and you can see why, more and more, 
product development men specify Jenkins 
whenever valves are indicated. In plan- 
ning new products or redesigning present 
equipment, give your product and its pur- 
chasers the extra value of Jenkins Valves 
... it costs no more. 


Jenkins Bros., 80 White St., New York 13 
Jenkins Bros., Ltd., Montreal. 
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LEADING MANUFACTURERS UTILIZE THE BIJUR SYSTEM 
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built-in protection 





over 100 bearings lubricated... automatically 





All 109 bearings of this machine 
must be oiled at once during opera- 
tion to maintain continuous produc- 
tion. The Bijur system does the job 
by connecting all bearings to one 
lubricator, driven by the machine. 


No sign of a system is seen outside 
the machine as it is completely 
built in at time of manufacture. 
This makes for a compact internal 


LUBRICATIN 
LONG iSLANOD 
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G CORPORATION 


cirty 


design and a clean-lined exterior. 


All bearings are oiled at once, yet | 


each one receives individual atten- 
tion from Bijur, the system with 
positive Meter-Unit con- 
trol of oil flow at the 
bearings. ; 

For further details write 
for “The ABC-of Mod- 


ern Lubrication.” 


b The correct 


5 oil film 


B to each 
individual 


= bearing 


o wee JF Goes 











was formerly special representatiye 


| in the distributor sales division. Three 


former sales trainees have been ap- 
pointed to Falk district sales office 
staffs. Nile E. Sweet, special rep- 
resentative, distributor division, has 
gone to Detroit for special training, 
Harold C. Fleischer has transferred 
to the New York district office to 
handle inquiries and orders, and 
Elliot G. Heuser has been assigned 
to the Wisconsin sales division headed 
by L. H. Billing, sales representative, 


° 


Formerly chief engineer, A. §, 
Campbell Co., Boston, Charles I. Ged- 
des has been named sales engineer 
for Rollins Engine Co., Nashua, N. H. 
He will represent Rollins throughout 
New England. 

a7 


Donald S. Leonard has been ap- 
pointed sales representative for the 
United States Graphite Co., Saginaw, 
Mich., and will make his headquar- 
ters in Pittsburgh. In addition to the 
territory in and around Pittsburgh, 
Mr. Leonard will represent his com- 
pany in northwestern Pennsylvania, 
a portion of Maryland and Virginia, 
and West Virginia. 


° 


Having served as acting manager 
of the clad and conversion sales de- 
partment of Lukens Steel Co., Coates- 
ville, Pa., William J. Powers has been 
appointed manager of the depart- 
ment. Mr. Powers began his associa- 
tion with Lukens in the engineering 
department of Lukenweld division, 
was transferred to alloy sales, be- 
came a salesman and, later, assist- 
ant sales manager. He has been act- 
ing manager of alloy sales since 
July, 1949. 


¢ 


George L. Carr, for the past thir- 
teen years vice president and sales 
manager of Apex Broach Co., has 
been appointed assistant to the sales 
manager of Colonial Broach Co., De- 
troit. He will be in charge of esti- 
mating. 

. 


The Riverside Metal Co., Riverside, 
N. J., producers of nickel-silvers, 
phosphor-bronzes, and beryllium-cop- 
per, has recently appointed Fred M. 
Shelley Jr. and Alfred G. Dennison 
to the posts of general sales man- 
ager and assistant general sales man- 
ager, respectively. Mr. Shelley is one 
of Riverside’s oldest employees, this 
being his thirtieth year with the firm. 
He set up the company’s first re- 
gional sales office in the New York 
area in 1919 and prior to that was 
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Welded Design Builds These Parts 
Stronger and at Lower Cost 


BRACKETS 





SUPPORTING MEMBER 





ARM BENT FROM 
STEEL PLATE 


















































B’ designing component machinery parts for welded 
steel construction, manufacturers today are using 
less material, achieving greater strength, eliminating the 
need for patterns and thus are lowering their production 
costs. Many are following the simple approach to redesign 
of existing machinery by changing over one part at a time, 


THOUGHT STARTERS 
FOR 


MACHINE DESIGN 


For free data sheets on welded machine design, write 


THE LINCOLN ELECTRIC COMPANY 
Dept. 13, Cleveland 1, Ohio 


assuring continuous production during reconversion. 

In the production of welded steel machinery parts 
components are generally cut or sheared from plain 
steel shapes or from plate, then held in simple clamp- 
type fixtures and weld-assembled with fast, easy, down- 
hand techniques. 








Sales Offices and Field Service Shops in All Principal Cities 
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MULTIROL 


TRADE MARK REG US PAT OFF 
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FOR CAM FOLLOWERS b Loads 





















You can see at a glance the rug- 
gedness of construction which 
enables Multirol CF Series bear- 
ings to take repeated shock loads, 
even at the increased speeds bart 
demanded by modern machines. 

The extra heavy outer race section has a case hardened surface 
which provides extra wear, and a tougher core to resist shock 
loads. The inner race and flange, with hardened wear surfaces, 
are made of a single piece with the stud, preventing any 
possibility of disassembly in operation. Notice there are no 
delicate parts or washers anywhere, to break or cause trouble. 
The many full type small diameter rollers provide extra 
bearing surface. They are finished to precision limits assuring 
friction-free operation between the smooth ground raceways. 
Nearly twenty years successful operation in a variety of 
installations has proved the quality, construction and work- 
manship of CF Series Multirol bearings. 





For installations where it is necessary to mount the 
bearing on a shaft, this same design is available in the 
Cam Yoke Roller (CYR) Series. For complete informa- 
tion about either type write McGill Mfg. Co., Inc., 
Bearing Division, 200 N. Campbell St.. Valparaiso, 
Indiana, Ask for Bulletins CF-40 or CYR-47. 
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TRADE MARK 
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active in the non-ferrous metals b 
ness, with Rome Hollow Wire @ 
Tube Co. Mr. Dennison joined River. 
side in 1945, having been a distrig 
manager for Wolverine Tube division 
of Calumet and Hecla Consolidated) 
Copper Co. 















° 












K. Kennard Gross, previously cos 
ordinating engineer, Leeds & Nor 
thrup Co., has joined Specialized In- 
struments Corp., Belmont, Calif., 
Eastern service engineer for Spinco 
ultracentrifuges. His headquarters 
will be in Philadelphia. During the 
war, Mr. Gross was a project engi- 
neer at Wright Field, Dayton, 0, 
working on instrumentation for air. 
craft rotating and jet power p!an 
and has also been associated wi 
Morris Newmark and Proctor & 
Schwartz Electric Co., both of Phila. 
celphia. 














° 





The recent appointment of George 
Cc. Jelliffe as Eastern district man- 
ager has been announced by Ig 
Electric Ventilating Co. of Chicago. 
He first became associated with the 
company in February, 1946, when 
he was employed as an assistant to 
P. D. Briggs, vice president and gen- 
eral sales manager. Headquarters for 
the Eastern district are at 15 Park 
Row, New York, N. Y. 


+ 
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Previously serving as salesman 
and assistant sales manager, E. L. 
Johnson has been named sales man- 
ager of the Palnut Co., Irvington, N. 
J., manufacturers of lock nuts and 
self-locking fastenings. 


+ 


<_oekgdnkcke=<= > 


Appointment of Harold R. Bennett 
as manager of industrial sales for 
Thresher Paint and Varnish Co. has 
been announced by Herschel E, Post, 
general sales manager of industrial 
finishes for Pittsburgh Plate Glass 
Co. Thresher Paint and Varnish Co. 
is a Pittsburgh affiliate. Associated 
with the industrial finish industry for 
more than twenty-five years, Mr. 
Bennett has been with Thresher since 
1930, serving in various manufac- 
turing, laboratory and sales capa- 
cities. As manager of industrial sales 
he will headquarter at Dayton, O. 


vsTvegFtk#!.wnm” 
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’ 
To handle sales negotiations for ' 
gas and oil pipe lines equipment and 








oil and gas engines for all services, ] 
A. H. Boehm has been made Eastern 

: Pes . % 

manager, engine division, Worthing- fy 

ton Pump and Machinery Corp. He §N 

Re 









will continue to make the corpora- 
tion’s New York district office his 
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faster Ditching...Greater Versatilit 
BUCKEYE 406 


GENERAL UTILITY DITCHER 











Y 












Co 
Aus Application of 


ICKERS 
HYDRAULICS 


The Model 406 is a prominent member of the family of 
Buckeye Ditchers described as providing “The Most Ditch 
for the Least Money.” It has a reputation for fast digging, 
stamina and versatility. The telescoping boom provides 
digging depths down to 6’ to 8’; cutting widths are from 
17" to 24”. Being exceptionally compact, the 406 works 
in close quarters as well as in the wide open spaces. 

Vickers Hydraulics has an important part in the per- 
formance of the 406. The boom hoist is driven by a 
Vickers Hydraulic Motor which provides positive control 
at all times . . . boom cannot float or sink in ditch. Raising 
or lowering of boom is easily accomplished. Another 
Vickers Hydraulic Motor quickly shifts the conveyor from 
the extreme position on one side of machine to the other 










lor any intermediate position). When working under 
dose or irregular conditions, this feature is invaluable in 
gaining clearance. The Vickers Pump shown also supplies 
power for the hydraulic brakes. 

Vickers Hydraulics improves the operation of a great 
variety of construction machinery. Get in touch with the 
nearest office for information and data on Vickers 
hydraulic equipment designed and built expressly for 
construction machinery and information on other cost- 
witing applications. 


VICKERS incorporated 


DIVISION OF THE SPERRY CORP. 
1430 OAKMAN BLVD. e¢ DETROIT 32, MICH. 
Application Engineering Offices: ATLANTA @ CHICAGO e CINCINNATI @ CLEVE- 
(AND © DETROIT e HOUSTON @ LOS ANGELES (Metropolitan) ¢ MILWAUKEE 
NEW YORK (Metropolitan) @ PHILADELPHIA @ PITTSBURGH e ROCHESTER 
ROCKFORD @ ST. LOUIS @ SEATTLE @ TULSA @ WASHINGTON @ WORCESTER 








ENGINEERS AND BUILDERS OF OIL 
HYDRAULIC EQUIPMENT SINCE 1921 













; MOUNTING 
MOUNTING 
WIDTH 
WIDTH 
OF MOST 
fe) a 
AVERAGE”’ 
MILLER 
CIRCULAR 
mr teler-y-i3 
DESIGNED 
DESIGN’ 


sll + 


CYLINDERS 


{ 








e SOLID STEEL HEADS, CAPS, MOUNTINGS. 
Eliminate breakage. 


e HARD CHROME PLATED PISTON RODS. Resist 
nicks, scoring. 


e DIRT WIPER SEALS. Keep out abrasive dirt. 


Miller High Pressure Hydraulic Cylinders meet the “J. I. C.” 
Mydraulic Standards, the “‘quality" standards recently approved 
by the Joint Industry Conference (J. 1. C.) of leading manufac- 
turers and users of hydraulic equipment. 


* 
See Our Exhibit 
(Booth No. 735) 
at A.S.T.E. SHOW, 





. hem ll Philadelphia, 
April 10—14 
+ LOW PRESSURE HYDRAULIC 
CYLINDERS 11/2" te 16” Bores write for 


o HIGH PRESSURE HYDRAULIC 
CYLINDERS 11/2” te 12” Bores 


Miller Aix Cylinder Bulletin A-105 and 
Miller Hydraulic Cylinder Bulletin H-104 


aim awo MTOMALLIC CL HIRES ACCUMULATORS COUNTERBALAMCE CYLINDERS BOOSTERS AIR HOIST 











headquarters. Mr. Boehm has served 
Worthington for twenty-five years as” 
an engine sales specialist assigned to 
various district offices throughout the 
country. He succeeds W. L. Russel” 
who has been assigned to hand 
Canadian sales for the John Ing 
Co., the company’s Canadian asso 
ciate. 
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Appointments of David Kirk Stu 
as manager of the Pittsburgh branch 
of the Crucible Steel Co. of America 
and Richard J. Rand as assistant 
branch manager were announced re- 
cently. Mr. Stuart, who has been as 
sociated with Crucible since 1933, will 
fill the position left open by the pro. 
motion of John S. Billingsley to cen- 
tral sales manager last August. Mr. 
Rand joined the company in 1940 and 
has served as office manager of the 
Pittsburgh branch since 1948. 









































S 


William B. Moore Jr. has joined 
Reynolds Metals Co. as a technical 
service engineer. He will be doing 
development work in the applications 
of aluminum in the chemical and 
petroleum industries. 


° 


The B. F. Goodrich Chemical Co. 
has recently appointed F. L. McNabb 
to the position of staff representative 
for Hycar and rubber chemicals in 
Cleveland. Mr. McNabb has held 
various technical and sales positions 
connected with synthetic rubbers and 
adhesives. 

> 


Covering the territory of metropo- 
litan New York City and northem 
New Jersey, Charles J. Sauter, 17 
East 42nd St., New York 17, N. Y. 
is a new sales engineering represent- 
ative for the Aurora Metal Co. This 
company has also appointed L RB. 
Jones, 925 Burmont Rd., Drexel Hill, 
Pa., as sales engineering represent- 
ative in southern New Jersey, south- 
eastern Pennsylvania, Delaware, and 
Maryland. Both of these men will 
represent the company for aluminull 
bronze and silicon bronze vacuul 
die castings in their respective t 
ritories. 

































+ 





The appointment of James D. Le 
as wire and cable specialist has bee 
announced by General Electric 
Previously commercial engineer 
the wire and cable division, Mr. L0 
has been assigned to the constructia 
material department of the New Yo 
district and will make his home offie 
at the Bridgeport plant. 
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IT HELPS IMPROVE PRODUCTS —High speed movies provide a 
record of motion far too fast to see. With the Kodak High Speed 
Camera, a second becomes three minutes, so you can see and 
analyze rapid movement—spot faulty action and points of exe 
cessive wear —see ways to make a better product. 


IT ANALYZES CHEMICALS IN A FLASH—Spectrography with 
Kodak Spectrum Analysis Film and Plates quickly determines 
the compositien of almost all materials. It provides a means to 
make frequent production-line analyses. It can maintain a 
check on specifications and speed up output. 


TRADE-MARK 


IT COPIES DATA IN SECONDS—Engineering drawings, shop orders, 
specifications, records, and letters of all kinds can be copied fast, and 
with utmost accuracy. Photocopying with Kodagraph Papers, Cloths, and 
Film saves time, protects originals from weap and tear—even permits 
producing clean, legible copies from faded or worn material. 


ERE YOU SEE a few examples of how the speed of photog- 
H raphy serves industry. In addition, its accuracy is used 
in copying drawings, documents, and data of all kinds. Its 
ability to reduce can put records on microfilm and save 98% 
of filing space. 

These and the other unique qualities of photography are 
helping cut costs, improve products, speed production, and 
stimulate sales. If you would like to know more about how it 
could serve you, write for literature or for specific information 
which may be helpful to you. Eastman Kodak Company, 
Rochester 4, N. Y. 


FUNCTIONAL PHOTOGRAPHY 


—serves industrial, commercial, scientific progress 


IT RECORDS THE FLICK OF INSTRUMENTS—The swift swing of the 
galvanometer mirror or cathode-ray tube beam is not too fast for photog- 
raphy. Readings of these instruments are quickly recorded on Kodak 
Linagraph Films and Papers so that they can be studied and full advan- 
tage taken of the facts that they reveal. 




















AMERICAN 


REDUCTION DRIVES 
give you 
EXCLUSIVE 
DESIGN 


‘ADVANTAGES! 


Here is a completely STANDARD 

reduction drive that transforms special, slow-speed design problems into 
simple, efficient high-speed installations . . . using STANDARD motors, 
STANDARD V-Belts, STANDARD sheaves! Think of the design possibilities 
this compact drive gives you! No special engineering—no bulky founda- 
tions or supports are necessary. Six sizes of Reduction Units provide any 
speed below 154 rpm for drives up to 25 hp. Here’s an amazingly different 
slow-speed drive—IT PUTS THE GEARS WHERE THEY BELONG—right 
on the shaft of the driven machine! Over 50,000 are already paying 
their way throughout industry. 


The Gmerican Valley Company + 4238 Wissahickon Ave. + Phila. 29, Pa. 


SHOW ME PROOF : - ° 


i «4» advantages YOU 
nique design . 
tall yd “Please rush my a copy 
American Drives Dato Book. 
TrWe 


tN AME Te 


COMPANY 
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“SaLes 
NOTES 


S PART of its continued sales 
expansion program, Plastic and 
Rubber Products Inc., Dayton, O., has 
appointed Airsupply Co., a division of 
the Garrett Corp., as new West Coast 
distributor for O-ring seals. Airsup- 
ply will carry in stock, for immediate 
delivery, a wide assortment of seal 
sizes and will work directly with en- 
gineers on their individual O-ring ap- 
plication problems. 
. 


New sales engineering representa- 
tive for aluminum bronze and silicon 
bronze vacuum die castings for the 
Aurora Metal Co., Aurora, IIL, is 
Mayer & Roth, 2007 Madison Road, 
Cincinnati 8, O. The territory of 
southern Ohio and southeastern In- 
diana will be served by this recently 
appointed representative. 

’ 


Opening of a sales office at 410 
West First St., Dayton, O., has been 
announced by Cutler-Hammer Inc., 
Milwaukee electrical manufacturers. 
The new office is being opened to 
meet the need for Cutler-Hammer 
motor control and allied electrical ap- 
paratus in the Dayton area. P. L. 
Erickson will manage the office as 
a branch of the company’s Cincin- 
nati district sales office. 

. 


Since all the time and facilities of 
Saval Inc. are now required for the 
production of aircraft and related 
units, a new company has _ been 
formed to produce Shear-Seal valves 
for industrial applications. This new 
firm, known as Barksdale Valves and 
located at 4905 Santa Fe, Los An- 
geles, Calif., has separate facilities 
to produce nonairborne valves under 
an exclusive license arrangement with 
Saval. The entire resources of Barks- 
dale Valves will be devoted to devel- 
oping and producing fluid controls 
for industrial applications. 


+ 


In order to increase its line of 
metal finishing chemicals, Allied Re 
search Products Inc., Baltimore, has 
purchased the R. A. Hoffman Chenr 
ical Co. of Cleveland. R. A. Hoff 
man, formerly owner of the Hoffman 
company, has joined Allied Research 
and will be transferred to Baltimore 
in charge of the development of new 
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The Taylor-Winfield “Seal-Off” 2 to 4-Way Namco 
Solenoid Operated Pilot-Type Air Valves are designed 
to actuate air operated tools and fixtures on resistance- 
welding machines, presses and the like and have proved 
their superiority on a wide variety of high-speed, heavy - 
duty applications. 
“Stellite”-Welded Solenoids were selected for 


this valve unit only after exhaustive tests in the 


Namco 
Taylor- 
Winfield laboratories at Warren, Ohio. This Company 
further states, “The low current demand of the Namco 


Solenoid permits control of the valve by electronic 


means, thus avoiding time delay of interposed relay.” 


180 EAST 131st STREET 





CUM 
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FOR FAST, DEPENDABLE SERVICE 





NAMCO HEAVY-DUTY SOLENOIDS 


are the exclusive choice of 
the TAYLOR-WINFIELD CORPORATION 


If you build a product where rugged, mechanical 
Solenoid construction, dependable fast operation, and 
low current consumption are important, then you need 
Namco “Stellite”- 


your specific application. We will be glad to have our 


Welded Solenoids—engineered for 


engineers contact yours. 


cael 


* sence 
“STELLITE” WELDED 






Complete standard range of Namco 
**Stellite”-Welded Solenoids are illus- 
trated and tabulated in Engineering 
Bulletin EM-46A. Ask for your copy. 


Acme - 


CLEVELAND 8, OHIO 


The NATIONAL ACME CO. fesyesrtisptes 
suet 
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Bronze apd centrifugally cast and 
precision finished to specification by 


Shenango-Penn for use in manufacture 
of corrugated paper. 


Major parts last longer 


.-. cost less! 


AKE this special bronze forming 

roll cover, for example. Because 
it is a Shenango-Penn centrifugal 
jcasting, it combines complete uni- 
formity, exceptionally fine, pressure- 
‘dense grain, and freedom from blow 
holes, sand inclusions and other 
common, often hidden defects. 


The money-saving result, quite na- 
turally, is greatly prolonged wear life 
and the plus strength that will take 
abnormal loads and speeds without 
risking costly failure in service. 


This is just one of the countless 
types of cylinders, sleeves, liners, 
rings, rolls and roll assemblies pro- 
duced by Shenango-Penn in ferrous 
and non-ferrous metals for various 


industries. When you need such 
parts ... rough, semi-machined or 
precision finished, small or large... 
specify Shenango-Penn and profit 
by Shenango-Penn’s specialized 
processes, facilities and experience. 


MEANWHILE, 
ASK FOR BULLETIN 


No. 143—Centrifugal castings of non-ferrous 
metals and alloys. 

No. 144—Centrifugal and static castings of 
plain and alloyed irons. 


No. 145—Centrifugally cast bushing stock in 
all standard sizes. 


SHENANGO-PENN MOLD COMPANY 


1282 West Third Street Dover, Ohio 
Executive Offices: Pittsburgh, Pa. 





TRILL 


Wi- Resist + Mechanite Metal © 


AAU Brouges + Monel Metal » 
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types of organic finishes. Prior to 
completion of new laboratories jn 
Baltimore, Mr. Hoffman’s former re- 
search laboratory at 224 High St, 
Cleveland, will be maintained as g 
branch of the Baltimore research di- 
vision of Allied Research Products, 


¢ 


A factory branch store and ware- 
house at 2630 Holmes St., Kansas 
City, Mo. has been opened by Link 
Belt Co. The new branch, a two 
story building with total floor ares 
of 13,200 square feet, will carry 
stocks of conveying and power t 
mission machinery parts, c 
sprockets, bearings, speed redu 
elevator buckets, etc., so that 
tomers in the Kansas City area 
surrounding territory can be served 
promptly from local stocks. 


° 


Warehouse facilities of the Bridge 
port Brass Co. are being moved from 
Newark to a new and larger loc& 
tion at Hillside, N. J. The new 
warehouse will enable the company 
to give customers better service on 
their requirements of Bridgeport 
products and will provide more space 
for carrying larger stocks. 


¢ 


Briggs-Weaver Machinery Co., 300 
South Wayside Dr., Houston, Tex., 
has been appointed an accredited dis- 
tributor for the Republic Rubber Di- 
vision of Lee Rubber & Tire Corp., 
Youngstown. To. serve industrial 
plants in Houston and surrounding 
area, the firm will carry complete 
stocks of Republic belting, hose, and 
packing. 

” 


The Tulsa, Okla., office of Tube 
Turns Inc. has been moved to 420 
Wright Bldg. Robert S. Tyler Jr. 
is manager of the company’s Tulsa 
office. 

° 


Believed to be the first such ar- 
rangement ever devised in this field, 
the B. F. Goodrich Co., manufacturers 
of all types of tires for industrial 
materials handling equipment, has 
announced a new tire and wheel 
analysis plan whereby any company 
can have its wheeled vehicles studied, 
recommendations being made without 
cost. 

7 


CORRECTION: Through an error, al 
nouncement was made in our Febrit 
ary issue of a change of address fof 
the Nice Ball Bearing Co. The ad- 
dress of the company remains 30th 
and Hunting Park Ave., Philadelphis 
40, Pa. 
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NO DOUBT you've experienced it—the real pleasure in grasping a problem, 
wrestling with it a bit, and then coming up with a solution. The unusual electrical 
insulation part shown above is a good example. It illustrates the kind of problem 
that could arise in your plant—and wind up in our “Imagination Depariment.”’ 

To make the part, the Manufacturer wanted plenty of structural strength, 
dielectric strength, light weight, and resistance to moisture, heat, and corrosion 
—all wrapped up in a material that was easy to machine. Continental-Diamond 
studied the problem, used a little imagination, and came up with two different 
plastics—Laminated Dilecto Tubing for the threaded section, and Celoron 
for the molded, macerated ring. 

It's a good example of imagination at work—but it’s a better example of how 
you, too, can depend upon C-D to engineer the right plastic for your needs. For 
C-D has no “‘axe to grind.” We can recommend from five basic plastics subdi- 
vided into a remarkably wide range of grades and combinations of grades to meet 
your requirements. For complete engineering help or fast delivery of any grade, 
call your nearest C-D office, any time. 

CELORON (Molded High-Strength Plastic) 
MICABOND (Bonded Mica Splittings) 
G& DIAMOND FIBRE (Vulcanized Fibre) 


VULCOID (Resin Impregnated Fibre) 
DILECTO (Laminated Thermosetting Plastic) 






282-50 


BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 
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WEETINGS 


AND EXPOSITIONS 


Mar. 28-31— 

Society of the Plastics Industry. 
Fourth national plastics exposition to 
be held at the Navy Pier, Chicago, 


Ill. William T. Cruse, 295 Madison 
OR D Ave., New York 17, N. Y., is execu. 
tive vice president. 
Onnen nveb™ | | Apr. 4-8— ’ 
Cancellation of the National Pro- 
duction Exposition has been an- 
nounced. This exposition was to be 


sponsored by the Chicago Technical 
Societies Council. 


Apr. 5-7— 

Midwest Power Conference spon- 
sored by the Illinois Institute of 
Technology to be held at the Sher- 
man Hotel, Chicago, Ill. Additional 
information may be obtained from 
Dr. R. A. Budenholzer, Director of 
the Conference, 3300 South Federal 
St., Chicago 16, Ill. 


Apr. 10-12— 

American Society of Lubrication 
Engineers. Fifth annual convention 
and third annual lubrication exhibit to 
be held at the Hotel Statler, Detroit, 
Mich. W. F. Leonard, 343 South 
Dearborn St., Chicago 4, IIL, is secre 
tary-treasurer. 


Apr. 10-14— 

American Society of Tool Engi 
neers. Industrial exposition to be 
held at Convention Hall, Philadel- 
phia, Pa. Additional information and 
advance registration forms may be 
obtained from Harry E. Conrad, ex- 
ecutive secretary, 10700 Puritas Ave. 
Varo Static Converters change alternating to direct current Detroit 26, Mich. 


for aircraft use with /ess than 1% voltage ripple. LORD Mountings 





otect such precision against shock and vibration, thus imsurin Apr. 12-1 
= " P dd ae mm 8 American Society of Mechanical 
the user long and dependable service. | Resinsess. fipting metig 
More and more manufacturers of sensitive equipment appreciate held at Hotel Statler, Washington, 
the customer satisfaction which LORD Vibration-Control Mount- D. Cc. C. E. Davies, 29 West 39ti 
ings add to their products. Builders of heavier mechanical equip- St., New York, N. Y., is secretary. 
ment use them to provide smoother, quieter operation . . . greater Pog ee 
g< + } . . . . pr. - 
sales appeal. If you are interested in product improvement, investi Society of Automotive Engineers 
gate LORD Mountings now. Aeronautic meeting and aircraft et 


gineering display to be held at the 
Statler Hotel, New York, N. Y. John 
A. C. Warner, 29 West 39th St., New 
York 18, N. Y.., is secretary and gel 


(Cord) Vibration Control Bien 





April 24-27— 
“ American Management Association 
LORD MANUFACTURING COMPANY ~~ ERIE, PA. 19th national packaging exposition t0 
Canadian Representative: Railway & Power Engineering Corp. Ltd. be held at the Navy Pier, Chicag® 
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The pilot model of this auto trailer tow-bar was 
produced as a weldment. Although the weldment 
proved satisfactory for experimental purposes, ‘it 
failed to meet marketing requirements. 


Turning to steel castings, the manufacturer obtained 
low finished cost with 75% less machine work, good 
appearance, and accuracy with durability . . . because 
the steel casting was foundry engineered for the job. 


STEEL FOUNDERS’ 


920 Midland Building 


Conversion of your parts to steel castings may result 
in equal if not greater benefits than those given here. 


Also in new and redesigned parts, your steel foundry 
engineer may be able to suggest ways to cut costs 
and weight and obtain other substantial benefits. 
Why not call him in for a discussion while your 
product is still on the drawing board. 


This service is offered without cost or obligation. 
It makes available through your foundry 
engineer the full results of the development and 
research program carried on by Steel Founders’ 
Society of America. 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 


Design and Build With Steel Castings 
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Save time, money! Fit the relay to the 
job—NOT the job to the relay! 


Choose from the largest, most adapt- 
able line of relay types, shapes, contact 
mountings, housing styles and coils on 
the market today. 


Let Struthers-Dunn engineers recom- 
mend exactly the right relay for your 
application. 

Write for Catalog G for a quick guide 
to the most widely used of Struthers- 
Dunn’s 5,348 relay types. 





Struthers-Dunn, Inc., 150 N. 13th St., Phila. 7,Pa. 


BALTIMORE « BOSTON e BUFFALO e CHARLOTTE 
CHICAGO « CINCINNATI « CLEVELAND e DALLAS « DETROIT 
KANSAS CITY « LOS ANGELES « MINNEAPOLIS « MONTREAL 
NEW ORLEANS « NEW YORK e PITTSBURGH e ST. LOUIS 
SAN FRANCISCO e SEATTLE @ SYRACUSE « TORONTO 
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Ill. Edward K. Moss, 330 West 42nd 
St., New York 18, N. Y., is public 
relations director. 


Apr. 25-26— 

Metal Powder Association. Sixth 
annual meeting to be held at the 
Book-Cadillac Hotel, Detroit, Mich. 
Additional information may be ob- 
tained from headquarters of the so- 
ciety at 420 Lexington Ave., New 
York 17, N. Y. 


May 8-12— 

American Textile Machinery Exhi- 
bition to be held in Atlantic City 
Auditorium, Atlantic City, N. J., un- 
der the sponsorship of the National 
Association of Textile Machinery 
Manufacturers. E. Kent Swift, Whit- 
insville, Mass., is president. 


May 8-19— 

British Industries Fair to be held 
at Olympia and Earls Court, London; 
and at Castle Bromwich, Birmingham, 
England. Additional information may 
be obtained from British Information 
Services, 30 Rockefeller Plaza, New 
York 20, N. Y. 


May 29-June 9— 

Canadian International Trade Fair 
to be held at Toronto, Canada. Ad- 
ditional information may be obtained 
from the International Trade Fair, 
Exhibition Grounds, Toronto, Canada. 


June 4-9— 

Society of Automotive Engineers. 
Summer meeting to be held at French 
Lick Springs Hotel, French Lick, Ind. 
John A. C. Warner, 29 West 39th St., 
New York 18, N. Y., is secretary and 
general manager. 


June 26-30— 

American Society for Testing Ma- 
terials. 53rd annual meeting and 
ninth exhibit of testing apparatus 
and related equipment to be held at 
Chalfonte-Haddon Hall, Atlantic City, 
N. J. Robert J. Painter, 1916 Race 
St., Philadelphia 3, Pa., is assistant 
to the secretary. 


Aug. 7-19— 

International Trade Fair to be held 
in the Coliseum, Arena, Internation- 
al Ampitheater and Navy Pier, Chi- 
cago, Ill. Additional information may 
be obtained from the First United 
States International Trade Fair, 
10316 Merchandise Mart, Chicago 54, 
Til. 


Aug. 14-16— 

Society of Automotive Engineers. 
West coast meeting to be held at the 
Biltmore Hotel, Los Angeles, Calif. 
John A. C, Warner, 29 West 39th St., 
New York 18, N. Y., is secretary and 
general manager. 
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Looking for ways to slash production costs? Increase 
the modern beauty and practicality of your products? 
Step up sales appeal? Ostuco Tubing offers design a 





horizons unlimited! 

Manufacturers of kitchen ranges, radios, lawn mow- 
ers, and hundreds of other items, have greatly 
improved their competitive positions by switching to 
Ostuco Tubing. And possibilities are endless as the 





imagination. 

You'll like Ostuco Tubing because it offers remark- 
able adaptability in shape and structure . . . maxi- 
mum strength with minimum weight . . . excellent 
machinability . . . good finishing surface . . . smooth 
lines for smart up-to-the-minute styling. 

But equally important are the benefits of Ostuco 
“Single Source’ Service. Ostuco’s complete modern 
facilities for manufacturing, shaping, and fabricating 
tubing, all in one plant—eliminate unnecessary freight 
charges, speed deliveries, assure high uniform quality. 

Ostuco produces both seamless and electric welded 
steel tubing in a broad range of sizes and shapes... 
performs ALL types of forging and fabricating oper- 
ations . . . supplies finished or semi-finished products 
that meet your most exacting requirements. Write di- 
rect or to our nearest Sales Office for free booklet 
“Fabricating and Forging Steel Tubing.” 


i 
a 3 OS7000/ 

— 
THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless and Electric 
Welded Steel Tubing 


Plant and General Offices: SHELBY 5, OHIO 












% 


U.S. Sales Offices: CHICAGO, Civic Opera Bidg., 20 N. Wacker Dr. © CLEVELAND, 1328 Citizens Bidg. * DAYTON, 511 Salem Ave. * DETROIT, 2857 E. Grand Bivd. * HOUSTON, 
$833 Avenue W, Central Park * LOS ANGELES, Suite 300-170, So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW YORK, 70 East 45th St. © PHILADELPHIA, 1413 
Pockord Bidg., 15th & Chestnut * PITTSBURGH, 1206 Pinewood Drive * ST. LOUIS, 1230 North Main St. © SEATTLE, 3104 Smith Tower * SYRACUSE, 501 Roberts Ave. * TULSA, 


14 Eost Fifth St. © CANADIAN REPRESENTATIVE: Roilway & Power Corp., Lid., New Glasgow, Montreal, Noranda, North Bay, Toronto, Hamilton, Windsor, Winni Edmont Vancouver 
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type “SA” solenoid pilot operated 


single plunger control valves 


> smaller, shorter stroke solenoids — lower amperage 
>simpler electrical controls — high air economy... 


@ Small solenoids traveling through only a ¥g"” stroke 
move a small pilot valve plunger to apply air to the operating 
piston to move the main valve plunger. All operating parts are 
rugged, yet weigh only a few ounces. Reduced amperage elimin- 
ates intermediate relays, simplifying control circuits. Positive 
high cycle operation, without destructive impact, reduces main- 
tenance and minimizes trouble due to voltage variations. 2-way, 


3-way, 4-way and 5-way designs. 3" to 1” 


sizes, with bucking 


cylinder return. Send for Data Sheet No. 16I1. It gives full details. 


individual DA 
aad re a id 


Hand Operated Air Valves— 
wide variety of uses. 2-way, 
3-way, 4-way neutral position 
and compound exhaust. 


Series “O”" and “OE” Valves 
—for air or hydraulic service 
up to 125 PSI. Push-pull, cam, 
pilot, diaphragm wah solenoid 
operated. Ye" and %"" pipe 
connections. 2-way, 3-way, 
4-way and 5-way actions. 


uick-As-Wink 


omplete details. 


Foot Operated Air Valves— 
workman has both hands free, 
speeding production. 2-way, 
3-way and 4-way actions 


Hydraulic Valves—Up to 
5000 PSI. Conservatively rated. 
yy", %”", 1" and 1" sizes. 
2-way, 3-way, 4-way actions. 


or Each Valve 


Write today : 


Fre 


Single Plunger Valves—for 
air or low pressure hydraulic 
service. Lever, pilot, cam, dia- 
phragm or solenoid operated. 
2-way, 3-way, 4-way actions. 


Hydravlic Valves—Up to 
5000 PSI. Pilot ster ret 
oe ny”. 

2%,"" 3’ aa 4" Yi 
> -way, 3- rh af 4-way actions. 


m THE 
of ry 





ontrol Valves” 


@ 


“onren we 


WManufactured by C. B. HUNT & SON, Inc. 


1941 East Pershing Street, Salem, Ohio 


ABSTRACTS 


Quality Control 


been the development of the scien- 
tific method. In essence, the scien- 
tific method involves the process of 
reaching conclusions from reproduci- 
ble experiment and not from opinion, 
hunch, mysticism, folklore, or other 
forms of guesswork. In detail, the 
scientific method follows a well-known 
cycle of events: We state a hypothe- 
sis; design and experiment to test 
the hypothesis; collect data, analyze 
the data and draw conclusions from 
the data; then affirm, deny, or modify 
the hypothesis. We thereupon state 
a further hypothesis, and the cycle 
starts all over again. 

The science of statistics plays an 
important role in the use of the 
scientific method. The design of ex- 
periments, the collection and analysis 
of data, and the concepts of error or 
significance, all rely on the methods 
of statistics for their validity. While 
the basic decision to use facts at 
all (rather than to use guesswork) is 
the truly fundamental achievement, 
the development of the science of 
statistics to collect and interpret facts 
is also most important. 

Without the scientific method the 
monster mechanical tools which are 
the skeleton of our industrial sys- 
tem could not have been designed 
and built. Without the scientific 
methods, the modern transport and 
communication necessary to feed 
these monsters could not have 
evolved. Without the scientific meth- 
od, the mechanical energy required 
to breathe life into these tools could 
not have been harnessed. 


Practical Benefits 


Many managers of today are 
shocked to be told that business is 
managed by a methodology which 
has much in common with the meth- 
odology of the Middle Ages. Yet 
hunch, guess, suspicion, and solidified 
habit are the rule rather than the 
exception in management methodolo- 
gy. 

Few problems in management are 
more naturally susceptible to scien- 
tific analysis than the problem of 
quality control. Inspectors and op- 

(Continued on Page 201) 
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The Microscope Proves... 
co. , &' | ‘ 
i) \ 
\ 























ATLAS C 


Run roller chains through your hands and they all look alike. Put Atlas Chain under 


a microscope and you'll see the difference! 

A metallographic microscope will reveal that all of the parts of Atlas Roller 
Chain are made of carefully selected steels . . . and scientifically heat treated for 
longer wear. Parts subject to excessive wear are treated to be tough by the special 
“Nicarb” Process. The effects of “Nicarbing" are revealed by the surface which 
combines the advantages of both carburizing and nitriding. 

An outer rim of nitride needles knits together a base of carbide particles and binds 
them strongly to the core of steel. This nitride enriched outer surface, along with the 
binding qualities induced, proves by test to impart greater strength and wear re- 
sistance than conventional hardening. In addition, all parts take on an unusual 
resistance to corrosion and oxidation. 

if you are interested in boosting the life of chain drives on youf products or 
machines, take advantage of the longer life built into every link of Atlas Chain. 
Call in an Atlas representative for further details. Prices and specifications are 


available in our new catalog. Write for your free copy. 
Conventional Hardening 












RACINE 
Hydraulic BOOSTER 


A 7:1 ratio pressure booster was 
used in the circuit in chart at 
right. Pump pressure of 725 
p.s.i. was increased to 5000 p.s.i. 
with no increase in H. P. Racine 
Pressure Boosters are available 
in 3:1 to 7:1 ratio ses 


VISIT OUR BOOTH NO. 22 


CONVENTION HALL 
PHILADELPFIA, PENNSYLVANIA 
APRIL 10-14 
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Put ALL of the Oil to Work 


Simplify the Circuit and Improve Its Efficiency 


Use RACINE Variable Volume Pumps; they automatically 
deliver only the exact volume required. Relief valves are 
eliminated. Heating is reduced, horsepower saved. Over- 
all cost of circuit components is less. These advantages 
are yours when you “put all of the oil to work”. 


The RACINE Line is complete. Pumps to 30 G.P.M. 
Pressure Boosters to 5000 P.S.I. Balanced piston sleeve- 
type 4-way valves, straight-way valves and controls, all 
designed for manual, electric or hydraulic operation. Com- 
plete factory and field engineering service without cost. 
Write for Free, complete 3-color catalog P-10-D. RACINE 
TOOL & MACHINE CO., 1773 State Street, Racine, Wis. 


The black area in the chart below shows the H.P. consumed 
during one complete cycle of operation when a No. 6 RACINE 
Variable Volume Pump and 7:1 Pressure Booster is used. The 
red area shows the wasted additional H. P. required when an 
efficient 2-pressure, 2-volume Constant Volume Pump of equiva- 
lent size is used. Note the savings in H. P. Chart is based on 
the operation of a 200-ton molding press with a 10” ram. 


HOLDING CYCLE 


INPUT HORSEPOWER 


TIME (seconos) 


RACINE 


STANDARD FOR QUALITY AND PRECISION 
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(Continued from Page 198) 
erators make myriads of measure- 
ments. The resultant data can dis- 
close not only the nature of the prod- 
uct but also the nature of the proc- 
ess Which made the product. Through 
these data: 


1. The process can be improved 
to make the product better 
in the first place 

2. The process can be regulated 
to perpetuate this improve- 
ment 

3. The specifications can be im- 
proved through knowledge of 
process capability 

4. Detail inspections can be elim- 
inated 

5. Scrap, reworks, and other 
losses can be minimized 

6. Complaints can be reduced 

. Quality reputation can be im- 
proved. 


There is nothing theoretical in the 
foregoing. Personally, the author has 
had experience with instance after 
instance involving many products and 
processes in many companies in which 
all of these things have been done, 
to the amazement and gratification 
of the managers involved. 


Management Must Be Sold 


The failure to apply the techniques 
certainly has not been due to any 
desire on the part of managers to 
perpetuate scrap losses, inspection 
costs, and customer complaints. The 
managers quite obviously want to 
improve their performance in these 
respects. Granted, there is some in- 
difference among those managers who 
are drugged by favorable profit state- 
ments and who are not driven by eco- 
nomic necessity to spend time on how 
to improve operations. But in the 
main, managerial attitude toward the 
objectives of quality control is one 
of longstanding agreement, 

To many quality-control engineers, 
the inability to “sell” the shop execu- 
tive is the main cause of frustration. 
From the viewpoint of the quality- 
control engineers, here is a proved 
Set of techniques whose logic is un- 
assailable; therefore anyone who does 
not accept the logic is an obstrution- 
ist and should be commanded to com- 
ply. This is all very well, but it 
ignores the views, the responsibilities, 
and the rights of the executive. 

Sound organization practice re- 
quires that if the shop executive is 
to be held responsible for conduct of 
Shop affairs, he must be given co- 
extensive authority to regulate those 
affairs. If the top management ad- 
heres to this sound organization prac- 
tice, it will not tell the shop: execu- 
tive he must adopt certain techniques. 
To tell him he “must” do something 
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WELDED 


STEEL 
UBING 


Va" to 4” O. D. 9 to 22 gauge 


SQUARE-RECTANGULAR 


Yq" to 2” 20 gauge 1” to 2%”, 14, 16, 18 gauge 
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Thousands of products to- 
day—from the smallest 
“Gadget” to the largest— 
earn more profits because 
of the use of MICHIGAN 
WELDED STEEL TUBING. 
The quality and depend- 
ability of MICHIGAN TUB- 
ING make possible similar 
profits for manufacturers 
who have not as yet con- 
sidered the design and 
fabrication advantages of 
welded steel tubing. 


A Quality Product, 


can be worked in your plant or 
prefabricated by MICHIGAN. 





Can be Beni, 


FLANGED, EXPANDED, TAPERED, DE- 
PRESS BEADED, EXPAND BEADED, 
ROLLED, EXTERNAL UPSET, INTERNAL 
UPSET, SPUN CLOSED, FORGED, BEVEL 
FLANGED, FLATTENED, SWAGED, 


FLUTED. UY, : 


STRENGTH, WEIGHT, DUCTILITY, MA- 
CHINABILITY, WELDABILITY, I.D. and O.D. 


“> 
piAie? Consult us for engineering and 
‘ PA technical help in the selection of 


Ss tubing best suited to your needs. 


op re cre >) 
Li 
Me A my “ 
mee wad 


Wuchigans STEEL TUBE reoovcrs co 


s. ; ’ 






33 Years in the Business 
9450 BUFFALO STREET « DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN * SHELBY, OHIO 


DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Milwaukee, Indianapolis 
—Miller Stee] Co., Inc , Hillside, N ro. 'L. Hyland, Dayton, Ohio— 
. Mass. —Service Steel 


and ———_ 
Dirks & Company, Portland, Oregon—James J. Shannon, Milton 
Co., Los Angeles, a Tubular 2 Steel Products Co., Pittsburgh, Pa.— 








Strong, Carlisle & H 





is to relieve hun of the responsibility 
for any tailures whicn might be as- 
it ml d product to these techniques. ‘The top man- 
agement can only ask that the shop 
H t executive give consideration to these 
as near y per ec ty-control engineer is on his own. 
He must sell his service by demon- 
« salesmanship, including of course the 
C an mda e it . excellence of his service. 

, 2 - To most engineers or scientists, 
distasteful, and degrading chore. That 
they think so is an indictment of their 

¥ USE . , | an indictment of their lack of experi- 
ALLENOH EAD ence in human relations. Actually, 
SCREWS | sell, nor should there be. If the 

| quality-control engineer cannot con- 

democratic process of free choice the 

matter should end there. Progress 

is achieved at too high a price in 

human relations. From a paper by 

of administrative engineering, New 

York University, presented at the 


signed by him, rigntiy or wrongly, 
techniques. From there on, the quali- 
e _ 
as astenin S he, stration, by persuasion, by patience, 
. and by all other known devices of 
selling seems to be an unnecessary, 
technical training quite as much as 
there is no escape from the need to 
| vince the shop executive through the 
achieved through dictatorial methods 
J. M. Juran, chairman, department 
ASME Annual Meeting in New York. 


Don’t Forget Machine Guards 


HE objective in machine guard- 

ing is to stop personal suffering 
and to minimize the probability of 
interrupted production because of ac- 
cidents. It is true that very few 
accidents occur because of mechanical 
defects of a machine but, so long 
as human nature is what it is, we 
cannot rely upon instructions to avoid 
hazards that can be eliminated by 











mechanical guarding. 

It is readily admitted that if a ma- 

The only place to use a cheap screw : chine is always operated in a cer- 
is when you don’t care if it holds or tain designated manner and the op- 
not. Usually shearing or loosening erator follows certain controlled 
costs thousands of times what you This leadi ‘nu movements there should be no need 
“save” on the cheapest fasteners. Ga aaa a for safeguards. ,But nationwide rec- 
You pay no premium for genuine or screws by rts chow tht cgpeemimately & 
AllenO Head screws—only enough to eee ae pang ee «oe ee ene 
assure uniform strength and Class 3 fit. assured holding a mucive Ge Sabu reper 
Allen gives you the toughness of and maintenance of ee ee ee eer oa 
Allenoy steels, 100% Pressur forming Precision adjustments. J We must recognize the fact tha 
S, LUU'7/0 Ssur- , it is not sufficient to design a ma- 

the advantage of every proved thread- ae chine that mechanically will perform 





ing method, quality control at every goin omy THROUGH LEADING DISTRIBUTORS | ‘the operation for which it was de 
step, including automatic instrument Write the factory direct for technical signed and disregard the effect that 
controlled atmosphere heat treating. information and descriptive literature. | the operator may have on its pro- 


duction efficiency. The mechanical 
fl I I £ N oe efficiency of a machine may be very 
MANUFACTURING COMPANY 


| high but unless that machine can 
be operated by the average worker 

Hartford 2, Connecticut, U. S. A. 

_NEW YOO, CLEVELAND, _OETRON CHICAGO, LOS ANGELES. 





without interruption due to accidents, 
its overall efficiency from a commer- 
cial point of view will be relatively 
low. 

Guards must be considered an in- 


_ — — 


_— ae 
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erfect fo purpose... 


PACKARD 


fractional horsepower 


MOTORS 


Packard motors are the answer to your 
fractional horsepower motor require- 
ments. Their recognized dependability 
and efficiency, plus rugged design and out- 
standing uniform quality will increase the 
prestige and trade acceptance of your 
products. 


Packard motors are mass-produced by 
specialists who have built fractional 
horsepower motors exclusively for the past 
33 years. Today our énlarged plant facili- 
ties and all of our engineering and manu- 
facturing experience continue to be con- 
centrated in this single field. 

Profit now from this singleness of purpose. 
Remember, for superior performance, for 
quick service and complete satisfaction, 
specify Packard motors . . . the perfect 
answer to your fractional horsepower 


GM 
“72 


Packard Electric Division, General Motors Corporation, 
Warren, Ohio 


needs. 


DEPENDABLE APPLIANCE MOTORSY 
FOR THIRTY-THREE YEARS ‘ 
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STEP UP RESULTS... 


WITH FAWICK CLUTCHES 


Improved clutch operation and lower maintenance costs 
become standard when machines are equipped with Fawick 
Airflex Clutch and Brake Units. 

The full force of the clutch or brake action is exerted 
over the 360° friction surface of the drum—the most effec- 
tive operating area. 

Increased machine production is obtained by precision 
starts and stops. Maintenance is lowered by the reduction of 
down-time for lubrication or adjustment caused by wear. 


For specific information on all advantages of Fawick 
Industrial Clutch and Brake Units, write to the 
Main Office, Cleveland, Ohio, for Bulletin 300. 


All desirable clutch characteristics are built inte Fewick Airflex units 


tegral part of the machine and not 
something separate and apart from 
it. A machine’s value is proportional 
to its net output and if, because of 
inadequate safeguards, the output is 
lowered then the machine was im- 
properly designed. Machines require 
operators to make them useful and 
the attitudes, characteristics, emo- 
tions or weaknesses of these people 
cannot be overlooked. 

There are a few general items that 
may be helpful to the guard designer 
based upon the criticisms of existing 
devices: 


1. The guard should be designed 
and not just built with whatever 
material happens to be available. Too 
frequently a device is a guard in 
appearance only. The framework is 
weak and the fastenings inadequate. 
If the guard is subject to motion, all 
bearing points should have sufficient 
surface to eliminate lost motion and 
permit of maintaining adjustment. 

2. The guard should be constructed 
with the same degree of precision 
as the rest of the machine. It should 
blend in with it and not appear to be 
a contraption that is obvious to any- 
one as being an afterthought. Guards 
can be made attractive so that the 
operator does not want to remove 
them. 

3. Wherever it is possible the guard 
should be interlocked in some man- 
ner so that the machine cannot be 
normally operated without the guard 
being in place. 

4. The installation of the guard 
should not introduce additional haz- 
ards to the operation. Some of the 
common ones in the past have been 
sharp edges, pinch points, eye strain, 
difficulty in oiling or adjusting and 
a fire hazard because its construction 
collected lint and dust. 


It is hard to believe that, since 
industry became guard conscious 
about 35 years ago, no real change 
has been made, that would indicate 
that safeguarding of machines has 
been considered in basic design. From 
a paper by R. J. Crosley, mgr., safe- 
ty engineering department, Marsh & 
McLennan, presented at the ASME 
Annual Meeting in New York. 


Determining Surface Finish 
With Plastics 


MPRESSIONS of surfaces to pro- 

duce negative replicas of finishes 
and wear patterns have been em- 
ployed for many years. Materials for 
this use include plaster of Paris, wax, 
low melting point alloys, sulphur- 
graphite mixture, and resins includ- 
ing both thermosetting and thermo- 
plastic. These means produce three 
dimensional records. They may be 
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Write for Catalog. 


AJAX FLEXIBLE COUPLING CO. INC. 
102 English St., Westfield, N. Y. 
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GRAPHITED BRONZE 
BEARING 


DRIVE STUD 


FLEXIBLE RUBBER 
BUSHING 


Te eel FLANGE 












mnhilence 


Ft. ae ‘ 
BRIGGS &STRATTON 





You buy with confidence 
because you know machines, tools, 
appliances and equipment 
are ‘Powered Right’’ when they are 
powered by Briggs & Stratton. 








The Briggs & Stratton trademark is your assurance 
of maximum efficiency, dependable service, and long 
life. Insist on Briggs & Stratton 4-cycle, single-cylin- 


der air-cooled engines to power your equipment. 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wisconsin, U.S. A. 
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grouped as pressure applied films 
and castings. The applied film tech- 
nique includes: (1) Molding a ther. 
moplastic resin on the surface un- 
der study by the application of ex- 
ternal heat and pressure, and (2) 
softening the surface of a plastic by 
action of a solvent and then mold- 
ing the film on the surface by appli- 
cation of pressure. The applied film 
accurately records surface finishes 
and permits ready means for mag- 
nification. However, these methods 
are not well suited for irregular sur- 
faces or for inaccessible areas. 

A new method developed by the 
Bureau of Ships for recording sur- 
face finish and wear patterns utilizes 
a free flowing polyester resin. This 
resin hardens in ten to twenty min- 
utes, after the addition of a catalyst, 
without application of external heat 
or pressure. The impression is formed 
by casting the resin-catalyst mixture 
on the surface to be recorded. The 
casting may be removed for study. 

The procedure for producing a plas- 
tice negative replica of a metal sur- 
face is simple. Use of elaborate 
equipment and strict adherence to 
minute details are not required. There 
are, however, simple routine steps 
that should be followed to give the 
most accurate reproductions. It is 
essential that the metal surfaces be 
free of foreign materials such as oil, 
grease, scale, water and other mat- 
ter that would result in poor repro- 
ductions or sticking of the resin. 

There are many advantages of this 
method of recording surface finish 
and wear patterns over those em- 
ployed in the past. The most signifi- 
cant of these include the following: 


1. Accuracy of the negative re- 
production is well within that 
of measuring instruments 

2. The impression is durable and 
its surface may be tested with 
.a Profilometer or Brush ana- 
lyzer 

3. Equipment required to use the 
resin consists of scotch tape 
and a stirring rod 

4. External heat and pressure are 
not required 

5. Time for producing a negative 
may not exceed 45 minutes 

6. Inexperienced personnel can 
produce good results with very 
little instruction 

7. Relatively inaccessible areas 
can be recorded and studied. 


Experience with this method has 
shown it to be entirely satisfactory 
for use in indicating general wear 
patterns and recording surface fin- 
ishes with extreme accuracy. From 
a paper by John W. Sawyer, Bureau 
of Ships, Navy Department, at So- 
ciety of the Plastics Industry Inc. 
Plastics Seminar in Washington, D. C. 
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be IBUSRD “Graf-Flox” Rings 
Offer Profitable Advantages 


B aR D - 
“Grat-Flox” 


=| PISTON RINGS 


Why 


Made from fine-grain electric furnace 
iron, metallurgically controlled—assures 
best lubricating and wearing qualities. 


Tension cast-in by individual molding 
method insures long life under extreme 
operating conditions. 


Precision machined to close tolerances 
—insures easy accurate fitting, maxi- 
mum heat dissipation. 


“Graf-Flox" finish—removes “smear” 
layer from machining operations—pro- 
vides faster, better break-in surface, 
eliminates scuffing or seizing. 


Wide range of types and sizes es- 
pecially engineered and machined to 
suit your needs. 





Automotive and Industrial 


PRODUCTS 
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Gisholt No. 12 Automatic Lathe 
has 3 hydraulic cylinders — 
(1) for longitudinal feed, front 
slide; (2) in-feed, rear slide; 
(3) in-feed, front slide. 


4-Ring Piston Accurately Controls Variable Feed Rates 


A simplified hydraulic system.on the popular Gisholt No. 12 Automatic 
Lathe provides complete uniformity and stability of carriage motion. 
Hydraulic line pressure only is utilized to effect changes in the operating 
cycle. Pressure variations from 60 to 800 psi are efficiently controlled by 
4-ring pistons equipped with Burd ‘‘Graf-Flox’’ compression rings. Two 
pistons have 4-314 x 34,6” rings and one has 4-414 x 34,” rings. Cylin- 
ders are honed to +.0005” of nominal size. Pistons are ground .002” under 
cylinder size. Ring grooves are cut to allow a depth clearance of .026” and 
a side clearance of .0015”. 


No Run-in Required—Surface Treatment Eliminates Seizing 


The rings are precision machined and are fitted to the cylinders with a gap 
clearance of .002” to .003’’. All rings are treated (Burd’s exclusive ‘‘Graf- 
Flox’’ Process), to provide a superior bearing surface. Frictional resistance 
upon installation is reduced as much as 60%. No run-in is required, and 
scuffing and seizing is eliminated. Natural graphite, inherent in the ring 
metal, is exposed to the outer surface. The ‘‘smear’’ layer resulting from 
machining operations is entirely removed. Cast-in tension and close 
metallurgical control assures long wearing qualities after seating. Results 
show smooth, dependable performance is obtained by Gisholt, a Burd user 
for over 15 years. 


Write for Specification Sheets—Engineering Assistance 


Call on Burd engineers for help with your ring design problems. No obliga- 
tion. Write today for free specification sheets and more facts. 


BURD PISTON RING CO. + 23rd Avenve & Gruber Street + Rockford, Illinois 











fts— 


For Hydraulic, Air, internal 
Combustion 





DEPENDABLE 


“nce 19/4 


BUILDERS OF 
PISTON RINGS 





207 











208 





From a reducer originally designed to serve the low power, con- 
fined area requirements of moving merchandise displays weighing 
up to 1500 lbs., the new Winsmith Type DBRA now shapes up as 


one of the most versatile designs ever created for any duties involving 
transmission of small power loads. 


For the countless applications calling for use of 1/20 to 1/8 horse- 
power, designers and users were formerly obliged to sacrifice space, 


weight and money by specifying large, expensive speed reducers 
with power ratings of 50 or 100 times that required of them. 


In your plant, or on the products you make to sell, there are per- 
haps many instances where the unique features of this newest addi- 
tion to the Winsmith line can be applied, to your immediate and con- 
tinuing profit. For here is the lightweight speed reduction package that 
is engineered to fit... the only such vertical, worm gear type that 


offers the power rating you want in 23 different shaft locations and in 
reduction ratios of 25:1 to 1764:1. 


But DBRA may not be the only type required for improving the 
productivity of your equipment or the salability of your products. If 
that’s the case, virtually any speed reducer your needs may dictate 
can be selected from Winsmith, the world’s most complete line. With- 
out obligation to you, a Winsmith transmission engineer will not only 
aid you in your selection, but will review your present or projected 
power transmission systems to help create for you the kind of suc- 
cess story told of so many Winsmith users — verified stories that 
feature the achievement of better service, lower cost and higher sales. 

Write . . . ask, without obligation. 


*% DESCRIPTIVE LITERATURE 
on new type DBRA, as well as 
Catalog-Handbook free on request. 


WINFIELD H. SMITH 


CORPORATION 


WATER HEATER. Provides sterilizing 


REFRIGERATORS. Glass door reach-in 


AUTOMATIC 


\ NEW 
MACHINES 


And the Companies Behind Them 


Business Equipment 
BILLING MACHINE. Composite Model D 
machine with 18 or 24-in. carriage. 
For department stores or other re- 
tail organizations. Features auto- 
matic inactive column skip to omit 
purchases, payments and return 
columns on history ledger cards 
when there are no postings in com- 
parable columns of statement. In- 
cludes posting media table, new 
dial indicator on adjustable ledger 
stop, snap-on carriage engaging 
and disengaging blocks, and larger 
front feed lateral guide. Under- 
wood Corp., New York, N. Y. 
PRINTING MACHINE. Hand-operated 
offset machine for printing illus- 
trations, trade marks, trade names 
or other advertising matter on 
pens, pencils, lighters, etc. Uses 
type, cuts or electros to print area 
up to 3 by 4% in. on most surfaces. 
Production rate, 500-800 pieces per 
hour. Machine prints by transfer 
process. Apex Machine Manufac- 
turing Corp., New York, N. Y. 


Commercial 


water for small restaurants. Input 
capacity, 40,000 Btu per hour. 
Stores 4% gal water at 180 F for 
rinsing operation. Unit takes water 
from regular warm water supply. 
Outside dimensions—30 in. high 
and 16 in. in diameter—permit in- 
stallation under counter or in other 
confined area. A. O. Smith Corp., 
Toledo, O. 


models for food and dairy stores, 
restaurants, hotels, etc. Capacities; 
27, 44 and 62 cu ft. Constructed 
of heavy gage steel with welded 
overlap joints and interiors fin- 
ished in white porcelain. Include 
3 in. fibrous glass insulation, auto- 
matic interior lights. Frigidaire 
Div., GMC, Dayton, O. 


Domestic 


WASHER. Rectangular, 
top-loading model does not require 
bolting down. Normal capacity, 9 
lb; when 5 lb or less are to be 
washed, water required can be re- 
duced 40% by adjusting water con- 
trol valve. Overflow rinse removes 
loose soap and curd. Washer auto- 
matically soaks, washes, rinses, 


$1 
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what’s all this talk 
about stainless steel 


; Technical and business papers are full of articles pointing 









out new uses for stainless steels. The many friends of 
stainless are apt to overindulge in its praise . . . no matter 









what the application might be. 


Crucible, a pioneer in the development of this specialty 
steel, is well aware that stainless will live up to its reputa- 
tion only when the right stainless analysis is used. That’s 
why Crucible offers the services of a staff of metallurgists 




















to help you apply stainless to your application. 


These engineers and metallurgists are freely available 


In the metal-finishing and metal-pro- == 4 you. One word from you puts a background of fifty 
ducing industries, Crucible Stainless : ‘ : r . > 
finds wide application because of its years of specialty steel leadership at your service. CRUCIBLE 
ease of handling and fabrication. STEEL COMPANY OF AMERICA, Chrysler Building, New York 


A, B.S 






first name in special purpose steels 


CRUCIBLE 


hot and cold rolled MVE VLIGa hee aa Mey 


STAINLESS + HIGH SPEED + TOOL + ALLOY + MACHINERY + SPECIAL PURPOSE + STEELS 
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Complicated parts . . intricate shapes . . precision ferrous and non- 

ferrous castings . . are made to EXACT specifications by the CHEMICAST 

process. 

High standards of accuracy and finish are always assured. Moreover, 

the chemicast process is very economical and orders are completed 

rapidly. 

Should you have parts problems in the development of new products— 

our engineering department is at your service. Send us a print, to- 

gether with specifications and pertinent data . . recommendations will 
be made with no obligation what- 
soever on your part. 





CHEMICAST DIVISION 
WHIP-MIX CORPORATION 


41l WEST AVERY AVE. bd LOUISVILLE 8, KENTUCKY 








crs POSITIVE 


Not necessary for bolt to come 
through nut. Locking ring on 
bottom of nut. 


Thread fit NOT important. 
Vibration and shock will not walk 
nut off—will only force locking 
ring farther into bolt threads. 
Bolt stretch, wear, moisture do 
not affect gripping power. 

Up to softening point of the 
metal, high temperatures do not 
lessen locking grip. 


Crushed locking ring prevents 


passage of gas and liquids. 
Cross-section of An-cor-lox <... bolt 
showing locking ring ofter fattening. Nut can be re-used many times. 


SEND tor TEST SAMPLES Available in high, thin, cop or 
end CATALOG spanner designs. 


ANCOPoy fuck Mat 


LAMINATED SHIM CO., Inc., An-cor-lox Division, 1203 Union St., Glenbrook, Conn. 
AN-COR-LOX NUTS + SHIMS + SHIM STOCK - STAMPINGS 


damp dries and shuts down. Gen- 
eral Electric Co., Bridgeport, Conn, 


REFRIGERATOR. Capacity, 9.6 cu ft. Au- 
tomatic rapid defrost system uses 
electric heater to warm Freon 
which is circulated through system 
to melt frost from freezer walls, 
Defrost cycle automatically oper. 
ates after door has been opened 60 
times, or about once a day. Defrost 
time varies from 3 to 25 minutes 
frozen foods will not thaw. De 
frost water drained to pan under § 
compressor where it is evaporated 
by heat from compressor. Frozen 
food compartment holds 41 Ib 
Westinghouse Electric Corp., Pitts- 
burgh, Pa. 

ELECTRIC RANGES. Width, 30 in. Fea- 
ture full-width oven with sliding 
shelves adjustable to 5 heights. 
Units finished in porcelain inside 
and out. Delux model available 
with timer, lamp and clock. Both 
models have 4 standard-size, 5- 
speed cooking units—three 6-in. 
diameter units, and one 8-in. unit. 
Full width utensil drawer under 
oven carried on Nylon rollers. Frig- 
idaire Div., GMC, Dayton, O. 

ELECTRIC RANGE. Designed for small 
kitchens, unit has appearance of 
knee-hole desk. Oven and storage 
drawer located on left, chrome tub- 
ing leg on right. Range is 38 in. 
wide, has two 8-in. surface cook- 
ing units, two 6-in. units. Auto- 
matic oven heat control provided. 
Westinghouse Electric Corp,, Pitts- 
burgh, Pa. 


Heating and Ventilating 


GAS CONVERSION BURNERS. Upshot 
burner head capable of burning all 
types of gas. Capacity range, 70,000 
to 400,000 Btu depending on type 
of gas and size of valve and reg- 
ulator. Equipped with completely 
automatic controls. Complete as- 
sembly comes out of air box by dis- 
connecting one union. Harvey- 
Whipple Inc., Springfield, Mass. 

00M AIR CONDITIONER. One-hp win- 
dow units powered by 2 Meter- 
Miser refrigerating systems. Ad- 
justable louvers in grill direct air 
to any part of room. Filter easily 
removed from bottom, air drawn 
through bottom rather than sides. 
Frigidaire Div., GMC, Dayton, O. 

WINDOW FAN. Two-speed, 16-in. win- 
dow fan delivers 2000 cfm on high 
speed. Mounting panels adjustable 
for windows 27% to 36 in. wide. 
Units finished in ivory, use 4-bladed 
fan protected by expanded metal 
grille. Emerson Electric Manufac- 
turing Co., St. Louis, Mo. 


WINDOW FAN. Two-speed fan uses 
20-in. blade. Capacity, 35,000 cfm 
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Two 125 horsepower Century wound rotor Century 100 horsepower wound rotor motor 
motors driving high speed turbine driving a refrigeration compressor. 


compressors. 





Century 75 and 30 horsepower wound 
rotor motors driving a bending roll. 


Sage 


Century wound rotor motor. 


Meet Load FLEXIBLE 


Characteristics for: 
POWER 


Adjustable varying speeds control variable 


process and other load conditions. re F 


Reversing direction of operation of heavy 
loads — as in lift bridges. 


Syncro-speed, multiple drives used where 
two or more operations must be coordinated. 


High starting torque with low starting 


Century wound rotor motors are 
built in sizes up to 400 horsepower 
and are available in open protected 
and splash proof frames. In addi- 
tion, Century builds a complete 
line of AC and DC motors in sizes 
from 4 to 400 horsepower for all 
popular requirements. 


Specify Century motors for all 


current—such as reciprocating com- wo U Pe D ae oTo a aaa electric chao needs. 


pressors, steel plate bending rolls, etc. 
MOTORS 


ALTERNATING CURRENT MOTORS 
POLYPHASE SINGLE PHASE DIRECT CURRENT 
MOTORS 


Squirrel Cage Induction— Split Phase Induction— 
Ye. to 400 H.P. Ve, Va, Va HP. Ye to 300 H.P. 


Ww sain 
1 nage Motors Capacitor—Y% to 20 H.P. 
Synchronous Motors— Repulsion Start, Brush Lifting, 
20 to 150 H.P. Induction—' to 20 H.P. 


CENTURY ELECTRIC COMPANY 
1806 Pine St. « St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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MOTOR GENERATOR SETS 


GENERATORS 
AC to DC, AC to AC 
AC, .63 to 250 KVA DC to DC, DC to AC 


DC, .75 to 200 KW 
Open Protected, Splash Proof, Totally 


Enclosed Fan Cooled, Explosion Proof. 


Ball Bearing motors are factory lubri- 
cated for several years’ normal service. 
Bearing housing construction permits 
easy re-lubrication when unusual serv- 
ice demands it. 








CTIONAL... 
SE POWER 


ARS 


Internal 
Helical 
Spur 
Elliptical 
Worm Gear 






PRECISION 
WITH 
PRODUCTION 
VOLUME Worms 
Ratchets 


Sprockets 


l wy iitere tion 


Consult our 
Gear Ex- 
perts on 
your...next 
problem 


’ STERLING. ILLINOIS 





Four-Cycle, Air-Cooled 


KOHLER 
ENGINES 


Compact + Quick-Starting 
Reliable 





Kohler Engines are designed, engineered 
and built to give the same dependable, 
economical service that has won world- 
wide acceptance for Kohler Electric 
Plants in construction and other indus- 
tries. Made in several sizes, they are 
suited to a wide range of uses. Kohler 
engineers will gladly assist in working 


Medel K7-1, 1% H.P. 4-cycle, single 
cylinder, air-cooled. Length 13", 
width 14°, height 17°, Weight 38 lbs. 


POWER FOR: 
Farm Equipment 
Garden Tractors 
Water Pumps 
Concrete Mixers 
Construction Equipment 


Conveyors “ . . 

Rollers out applications for your particular re- 
Compressors quirements. Write for information. Dept. 
a 14-V, Kohler Co., Kohler, Wisconsin. 
Scooters Established 1873. 


And other uses. 


KOHLER or KOHLER 


PLUMBING FIXTURES © HEATING EQUIPMENT © ELECTRIC PLANTS © AIR-COOLED ENGINES 
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Foot PRESS. 


at high speed; 1925 cfm at low 
speed. Capacitor type motor drives 
3-bladed impeller. Unit can be in- 
stalled in windows from 20 to 36 
in. wide. Emerson Electric Manu- 
facturing Co., St. Louis, Mo. 


Heat Treating 


REGULATING AND HEATING UNITS. For 


preheating before welding and 
stress relieving after welding. Com- 
bination includes 40 kva Model 
RTA regulating unit and 40 kva 
Model AC3 low frequency indue- 
tion heating unit. Regulating unit 
arranged for 220, 440 and 550-volt 
operation. Electric Arc Inc., New- 
ark, N. J. 


Maintenance 


EXTENSION SPRAY GUN. Capable of 


reaching to  second-story level. 
Available in lengths from 4 to 12 
ft in 2-ft increments. Weight of 
6-ft extension, 4 lb. Series of guns 
can spray any fluid from light 
paints to heavy asphaltic com- 
pounds. Eclipse Air Brush Co., 
Newark, N. J. 


Manufacturing 


VERTICAL MILLING MACHINE. Adjust- 


able swivel head turns through 180 
degrees for milling, drilling, boring 
or routing. Machine holds toler- 
ances to 0.001-in. Spindle mounted 
on tapered roller bearings. Colum- 
bia Enterprises Inc., Grayslake, Ill. 
Features 4-ft throat 
depth. Capacity, 2-in. hole through 
16-gage mild steel or the equiva- 
lent. Punch operated by pedal 
through lever and toggle linkage 
that multiplies foot pressure. Frame 
welded from heavy sheet steel; 
stand fabricated from angle iron. 
Whitney Metal Tool Co., Rockford, 
Ill. 


SHEAR. Capacity, 12 ft of 1-in. steel 


plate. Uses pivoted blade cutting 
principle. Upper blade operates on 
two heavy pins secured to side 
frames and travels in circular path. 
Knife adjustment made by turning 
crank and watching dial indicator 
showing clearance in thousandths. 
Shear cuts at 25 strokes per min- 
ute. Throat depth is standard for 
all Steelweld shears, 24 in. Bed has 
ball-bearing transfers to facilitate 
movement of steel through knives. 
Machine uses electric foot switch 
control. Cleveland Crane & Engi- 
neering Co., Wickliffe, O. 


ForM CUTTER. For cutting internal 


spur gears, splines and most other 
shapes that lend themselves to form 
cutting with radially-fed tools. Ma- 
chine handles minimum ID of 5.4 
in.; max ID of 20 in. Machine cuts 
5000 gears of 12-in. pitch diameter 
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@ One of industry’s most effective material handling time- 
savers is Towmotor’s fork lift truck with the revolving 
carriage. With it a man can quickly and easily transfer 
heavy loads of solid, liquid, or granular material from one 
container to another. 

The ingenious device that revolves the fork carriage in a 
360-degree circle, in either direction, is actuated by a 
Pesco hydraulic motor so small it will fit snugly into the 
palm of your hand. Yet it is so powerful it will flip loads up 
to three tons completely over in five seconds! 

Towmotor is one of the rapidly growing number of in- 
dustrial equipment manufacturers who are turning to 
Pesco for answers to their hydraulic problems. They have 
found that the skills and precision craftsmanship that 
Pesco has developed to meet the exacting requirements of 
the military and civilian aircraft manufacturers insure the 
high quality and trouble-free operation they demand in 
their own products. 

Perhaps the sales power of hydraulic power can help you, 
too. If you have a problem in squeezing, gripping, lifting, 
holding, or turning heavy loads with precise accuracy and 
finger-tip control, why not let Pesco engineers suggest a 
solution. 


A preliminary discussion will involve no obligation. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 











AUTOMATIC HAND DRYER 
OPERATED BY 


CYCLE TIMER 


A product of Electric-Aire Engineer - 
ing Corp., the Electric-Aire Hand 
Dryer provides completely automatic 
and uninterrupted hand drying ser- 
vice in schools, theatres, offices, 
hospitals, factories, etc. Dries hands 
quickly, thoroughly . . . helps keep 
washrooms cleaner 

To assure dependable, trouble-free 
operatian, Electric-Aire Dryers are 
equipped with o Cramer CF5 (Single 
Pole) Cycle Timer. Activated when 
“start” button is depressed, timer 
energizes heater and fan motor, and 
automatically de-energizes them at 
end of predetermined 37% second 
drying period. 

“Grvelling tests of all electrical 
ond mechanical components were 
made under the close and constant 
supervision of our own corps of en- 
gineers before their use in the reg- 
vlar production of Electric-Ajre 
Hand Dryers.” 

Another example of precision 
timing . by Cramer. 





TIMING PROBLEM 9 


if the performance of your pro- 
duct depends on precision timing, 
send us full particulars about your 
application. In developing a 
range of devices — Time Delay 
Relays, Interval Timers, Percent- 
age Timers, Running Time Meters, 
Synchronous Motors — for a great 
variety of commercial and indus- 
trial timing duties, we have had 
wide experience in the design of 
equipment to meet many specific 
needs .. . and will welcome the 
opportunity to assist in solving 
your problem. 


THE R. W. CRAMER COMPANY, INC. 
BOX 6, CENTERBROOK «¢ CONN. 








without requiring tool regrind. Ma- 
chine cycle time on this job, 24 sec; 
hourly production, 85-90 parts. 
Michigan Tool Co., Detroit, Mich. 


DRILLING MACHINE. Medium-weight 
machine with 25-in. swing. Pow- 
ered by 1%-hp axial air gap type 
motor. Rated capacity of machine 
in steel, %-in.; in cast iron, 1 in. 
Five spindle speed ranges available, 
each with 4 to 1 ratio: 206-825 
rpm to 540-2160 rpm. Tachometer 
on front of drill gives spindle speed. 
Table measuring 18 by 26 in. is 
accurate to 0.0007-in. in 6 in. Sib- 
ley Machine & Foundry Corp., 
South Bend, Ind. 


TOOL GRINDER. Bench type, universal 
carbide tool grinder for use with 
diamond wheels. Can be used as 
surface grinder, chip breaker grind- 
er, or universal tool and cutter 
grinder. Both table and motor swi- 
vel; motor and wheel can be set 
20 degrees either side of vertical. 
Levers and handwheels provide ver- 
tical, longitudinal and transverse 
table movement. Coolant supplied 
by 12 gph centrifugal pump. Unit 
powered by 2850-rpm, 1-hp revers- 
ible motor. Grinding wheels mount- 
ed on 1%-in. ball bearing spindle 
on adapters to give spindle exten- 
sions of 2% and 5% in. Wickman 
Manufacturing Co., Detroit, Mich. 


HORIZONTAL DRILL. Uses two gearless 
drill heads and two hydraulic drill 
feeders to drill and countersink 
holes on both sides of %-in. square 
extruded bar stock. Drill heads 
drill 20 holes at first station, coun- 
tersink 20 holes at second station. 
Machine entirely automatic, speed 
controlled by time required for op- 
erator to index and position stock. 
Max capacity, 3600 holes per hour. 
Zagar Tool Inc., Cleveland, O. 


BENCH GRINDER ATTACHMENT. For ac- 
curate grinding of carbide tools. 
Uses reciprocating action tool hold- 
er to produce straight and smooth 
cutting edge. Continuous motion 
prevents overheating of carbide dur- 
ing grinding. All front, side and top 
angles set in vertical and horizontal 
planes. Feed of tool toward wheel 
controlled by feed knobs graduated 
in 0.001-in, divisions. Tool holder 
takes cutting tools to 1% in. high, 
swivels to permit grinding right or 
left-hand tools. E. F. Hager and 
Son, Queens Village, N. Y. 


HANDLEVER BED TURRET. For use with 
9, 10 and 13-in. swing South Bend 
lathes. Turret mounts on inside 
bed ways, turret base can be locked 
at any point along bed. Effective 
feed of turret slide, 4 in.; distance 
from center of turret head to top 








LITTLEFORD 


WELDMENTS 


for High 
Quality Products 


When designing new products remem 
ber Littleford can fabricate plain or 
alloy plate and sheet metal into any 
size or shape Weldment to fit your 
needs. Littleford Weldments for 68 
years have played a vital part in 
many a product, such units as Bases 
Guards, Pans, Louver Covers, or Spe- 
cial Parts have been produced at low 
cost by precision work and know 
how. Experience in bending, forming, 
shearing and welding is assurance of 
the high quality Weldments. Send blue 
prints to Littleford for estimates. 


= 














of slide, 114 in.; distance across tur- 


424 E.' Peart Street, Cincinnati 2, Ohio 
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P owerful New Source eee U-4 
of Sonic Energy 





‘ 
‘ Over 300 watts of acoustic 
‘ energy — at an intensity level 
. of 165 decibels — produced by this 


, ‘ 
EEMCO-powered sonic generator * 


















A Special 
a Sy Motor 


fora ow 





One of many 
powering problems 
solved by EEMCO 


We have solved the widely varying 
electric drive problems of manufacturers 


Special Duty 





This is the most powerful gas phase source of sonic energy of ultrasonic sound generators, oil well 
commercially available. Only 28 inches overall, and extremely recovery tools, power saws, radar. equip- 
simple and compact, this sonic generator produces over 300 watts ment, submersible pumping units, dairy 
of acoustic power. This equipment was developed by Ultrasonic homogenizers, ultracentrifuges, and 
Corp., Cambridge, Mass., for use in industry and research. Dust aircraft. Our specialty is tough problems 
and mist collection, destruction of bacteria, and increasing seed of function, power, size, weight, shape, 

‘germination are a few of many interesting applications. performance, installation, and operation. 


EEMCO engineers developed the special motor application 
for this unit, meeting severe demands of compactness, opera- 
tional simplicity, and flexibility. The 1% hp EEMCO universal 
type, explosion-proof motor operates at the wide speed range 


of 5400 to 18,000 rpm (with Variac speed control). Extremely Gi: M Co) 
~teahkenstnsier 


saan sg 30m ooeghod. on ws eae aro iia 
ELECTRICAL ENGINEERING 
and MANUFACTURING Corp. 


of 1/1000 inch. 
Design ingenuity and production skill... this is the gratifying 

4612 West Jefferson Boulevard 

Los Angeles 16, California 













combination you get in EEMCO services. Let us consult with you 
on your current motor problems. 











GP 


RA srecia MOTOR DESIGN 
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YOU BT! 
irs WEL-MET 


for better serutce on 
METAL POWDER 
Machine Parts 


We're big enough to handle large 
volume orders—yet small enough 
for our top executives and engi- 
neers to be “in on” every job going 
through our plant. 


This farm tractor 

throttle was designed to take ad- 
vantage of the excellent frictional 
properties of sintered steel and 
bronze. Cost is very low, too. 


V-belt driven cen- 
trifugal clutch as- 
sembly features low 
manufacturing cost 
and unequalled fric- 
tional properties. 


Ratchet for auto- 
matic door closer, 
formerly cast and 
machined,now made 
of sintered iron at a 
saving of 50%. 


For lower fabrication costs and 

improved performance—check 

powder metallurgy.Send your blue- 

prints and production requirements 
tO... 


The 
\WEL- MET 
Company 


122 GOUGLER AVENUE 
KENT, OHIO 


PLASTICS MOLDING PRESS. 


AUTOMATIC INJECTION 








ret head, 4% in.; head bored to take 
six 5 or %-in. shank turret tools. 
Head will index to within plus or 
minus 0.0005-in. measured 4 in. 
from turret face. Crank type binder 
lever provided for locking head, 
head may be back indexed or spun 
to skip tool positions. South Bend 
Lathe Works, South Bend, Ind. 


AUTOMATIC TURNING ATTACHMENT. 


For turning of shafts or tubes on 
precision lathes or screw machines. 
Especially applicable to long, thin 
work requiring smooth finish with 
tolerances to tenths. Attachment can 
also be used to center, drill, ream, 
tap, thread, thread chase and taper. 
The Todd Co., Rochester, N. Y. 


Straight 
ram type hydraulic press. Capacity, 
200 tons. For molding large parts 
having deep draws and heavy sec- 
tions, such as radio cabinets, tele- 
phone bases, etc. Cycle operated by 
bar type controller, employs ram- 
within-a-ram for rapid closing. Au- 
tomatic and adjustable slow close 
provided. Max hydraulic pressure, 
2260 psi; max platen area, 26 by 
25 in.; max opening between plat- 
ens, 35 in.; max stroke, 15 in. Pow- 
ered by 7%4-hp motor. F. J. Stokes 
Machine Co., Philadelphia, Pa. 


METAL DISINTEGRATOR. For removing 


broken taps and drills from holes 
without distorting threads, and for 
cutting shaped holes in dies. Op- 
eration consists of chucking unit 
in drill press, selecting proper size 
electrode and turning on. Includes 
self-feeding feature. Removes brok- 
en taps from 0.080 to 1-in. Operat- 
ing cost, less than 5 cents per hour. 
Clinton Machine Co., Metalmaster 
Div., Clinton, Mich. 


JIG DRILLER. Drill jig converted into 


drilling machine. Consists of 4-post 
pump type drill jig with attached 
gearless drill head having hole pat- 
tern to suit part being drilled. Feed- 
ing accomplished by operating 
handle which feeds parts into drills 
through standard rack and pinion 
mechanism. Drill head driven 
through V-belts. Coolant pump 
driven from reverse side of motor 
shaft. Zagar Tool Inc., Cleveland, O. 


MOLDER. Uses 
self-positioning lower mold section; 
half of mold is cleared and re- 
loaded while other half is en- 
gaged in molding cycle. First ap- 
plied to molding electric cord plugs 
with metal inserts. Hydraulically- 
operated rapid traverse bed carries 
lower mold section which is twice 
size of upper mold and contains 
duplicate set of cavities. Hydraulic 
action moves lower section into po- 
sition after loading. Machine han- 
dles variety of thermoplastics in- 


VIBRATION 


PROBLEM? 
INVEST $2.00 


SAVE $200.00!" 


Protect Your Equipment 
With “FINNFLEX” Stud Type 
Vibration Isolators 


*For an investment of $2.00 
to $5.00 per machine, you can 
save HUNDREDS or even 
THOUSANDS of DOLLARS 
on your new equipment (case 
histories on file). 


1G @ 


# % 
aE 


“FINNFLEX” Stud Type Vibration 
Isolators have 54 load ranges of 1 
Ib. to 270 Ibs. each. Rubber is bonded 
to metal, and has a breaking strength 
15 times the working load. Isolator 
designs are essentially the same 
varying in dimension and rubber 
stiffness only. Cost is low! Write 
for prices! 








Equipment which can use these Stud 
Type Isolators to reduce noise are: 
Small Motors, Fans, Blowers, Compressors, 
Generators, Pumps, Engines, Lathes, Grind- 
ers, Radios, Refrigerators, Gages, Scales, 
Switches, Panel Boards, Transformers, Air 
Conditioning and Ventilating Equipment, 
Neon, Fluorescent Lighting, Timing and 
other Sensitive Instruments. 

In addition to stud type mounts, we 
have many other types of Vibration 
Mounts, to solve any type of vibration 
problem. 


Write for Descriptive Literature! 


FINN & CO. 


2848—8 Ave., New York 30, N.Y. 
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Westinghouse 


Submerged in 6 ft. 
af Water..Open Motor 
Pumps Sump Dry 


ose accidentally in a 
tern plant, an open 
as cove by six 


When water 
sump of an eas 
Life-Line motor W 


the Life-Line P 





feet of water. Someone P umped 


_ Outside of being 
hick coating of 





Pumps and Compressors 













Can your pumps use 


MOTOR STAMINA Nike this? 


We certainly do not recommend open motors 
be operated under these conditions—in fact, 
we say DON’T DO IT! But this actual example 
illustrates the real stamina built into Life-Line 
motors—stamina resulting from improved ma- 
terials and manufacturing methods. 

Take the stator, for example. Coils are wound 
of Tufvar wire—wire you can pound with a 
sledge, tie into knots, without disturbing the 
insulation. Pear-shaped slots enable coils to be 
slipped into place without forcing. A fiber 
wedge closes top of slot, seals against dirt and 
moisture. Multiple dips and bakes in Thermo- 
set varnish give the stator a tough flexible film, 
resistant to oil, moisture, acid and alkali. That’s 


you'll figure LIFE-LINE a 


why, in the above example, there was no wind- 
ing short-out—even under water. 


It costs no more to get this extra motor 
stamina. Simply specify Life-Line as the drive 
for your equipment. Ask your local Westing- 
house representative for details and a copy of 
booklet B-3842, or write Westinghouse Electric 


Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
J-21576 














You can handle them Better 





with 


Titeflex if 
ALL-METAL | 
FLEXIBLE TUBING /# & 


f 


Lae ZelUUIT- Mi) ollale Mi eMaelal\a-\ anelelt-. ie); 


liquids, you €an do it better and at 


less cost with Titeflex. It's made in 


0] ek ae 0) 0)ay4-PE i iellali-t 1 Pamaslelal-) mmelale| 


inconel, to solve all heat 


folate Maa) age. tical elge)o)l-13)1 ee La 


| 
pressure | 
| 
made 


Tame ME elai] o)i-ti-Maelalel Mme) relate, 


sizes, 
all-metal, with no 


W rite 


it's elele diale mmm ie) 


weor out Tra iela@maeliollelemel-© 


a dlolisleMmAli-ta1-> Mele h Zelalielel-S Mela MEAT) 


TITEFLEX, INC. 


TITEFLEX LONGER 
BECAUSE IT'S ALL-METAL 


LASTS 
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cluding nylon and vinyls. Mechani- 
cal toggle clamping lessens flash- 
ing. In 2, 3 and 4-oz capacities, 
with 20 to 40-sq in. casting areas. 
Moslo Machinery Co., Cleveland, O. 

TILE CUTTER. For cutting and blocking 
floor materials. Production rates of 
400 to 500 9-in. tile per hour pos- 
sible. Clamping bar with self-ad- 
justing shoes holds material for 
full length of machine bed. Machine 
handles roll or slab stock to 38 in. 
wide and %-in. thick. Cuts blocks 
from 4 to 24 in. in 1 in. increments. 
Power driven cutting head con- 
trolled by a foot pedal, leaving 
hands free to hold or guide stock. 
Falls Engineering and Machine Co., 
Cuyahoga Falls, O. 

WET GRINDSTONES. Line includes floor 
model, 2-wheel unit and hand oper- 
ated model. Self-adjusting friction 
drive provides constant peripheral 
speed of 280 fpm. Tool rest mea- 
sures 2% by 5 in., adjusts for 
grinding angles from zero to 30 
degrees. Wheel, 11% x 8 in. Boice- 
Crane Co., Toledo, O. 

HAND LAPPING MACHINE. For finish- 
ing plane and cylindrical surfaces 
of small and medium size parts. 
Lapping plates measure 24 in. in 
diameter, either plain for cylindri- 
cal work or grooved for flat work. 
Plates made of heat treated, close- 





Cw fom 


OPTICAL EQUIPMENT 


grained cast iron and are precision 
ground. Unit is 37% in. high, weighs 
600 lb. Taft-Peirce Mfg. Co., Woon- 
socket, R. I. 

PORTABLE ELECTRIC SHEAR. New uni- 
shear cuts 14-gage hot rolled steel 
at 15 to 20 fpm. Blade motion feeds 
in work so little effort is required 
by operator in cutting straight 
lines, curves, angles and notches. 
Universal motor operates on 115, 
220, 230 or 250-volt, d-c or a-c, 60 
cycles or less. Minimum radius of 
left-hand cut, 4%4-in.; minimum rad- 
ius of right-hand cut, 1% in. Net 
weight, 9% Ib. Stanley Electric 
Tools, New Britain, Conn. 

DRILLING AND TAPPING UNIT. Stand- 
ard multiple-spindle drillhead com- 
bined with automatic reverse tap- 
ping attachment. Unit attaches to 
any drill press, drills or taps infinite 
number of patterns. Machine will 
tap groups of holes on downward 
stroke, automatically reverses on 
upward stroke of drill press spindle, 
Standard models available with 2 
to 10 spindles, adjustable from \- 
in. minimum centers within 10%-in. 
diameter circle. Capacity, %-in. 
drills or taps. Thriftmaster Prod- 
ucts Corp., Div. of Thomson In- 
dustries Inc., Lancaster, Pa. 

DOUBLE SPINDLE DISK GRINDER. For 
high-production grinding of parallel 





Le iy) 10d 
( 





OPTICAL ALIGNMENT FIXTURE 


@ CHECKING DIMENSIONAL CHANGES 

@ MEASURING LIGHT SCATTERING 

@ HIGH TEMPERATURE MICROSCOPY 

@ SOLVING UNUSUAL GAUGING PROBLEMS 
@ MODIFYING STANDARD INSTRUMENTS 

@ DETECTING STREAKS AND TURBIDITY 

@ CONTROLLING MACHINE OPERATIONS 


@ PRODUCTION FIXTURES INCORPORATING 
OPTICAL SYSTEMS 


@ CHECKING ALIGNMENT OF JIGS, 
FIXTURES, AND MACHINE TOOLS 


For quick and willing 
cooperation, wire, phone or 
Write Dept. C192 


fo meet your needs 





Wherever you need greater precision and 
higher quality plus lower production costs, 
it is wise to consider optical methods. Ameri- 
can Optical Company’s large and experienced 
research and development staff is ready to 
assist you in designing special optical equip- 
ment, or recommending suitable standard 
instruments . . . is ready also to furnish any 
optical components and complete optical 
systems that may be needed in your own 
products. 


American @ Optical 





INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 
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Top Performance Built 


into Bros Dozers 
~~! with LPC Hydraulic Units 


FOR their Power-Plus Bulldozer, Bros en- 
gineers wanted IG and power for fast work 
under heavy loa instant response to con- 
Ba ANCED qels ... simple, compact design . . . trouble- 
free operation. A complete LaPlant- Choate Hy- 
poe draulic System consisting of jacks and the 

on famous “packaged” hydraulic fluid power unit, 
was chosen to meet all requirements . . . to make 
their good product still better. 


Design Your Product for Better Performance 


Whatever your problem, you'll get more efficient 
operation, simpler design and greater sales advan- 


THE LAPLANT-CHOATE FAMOUS = ifacautic’ Unit Ss Standard equipment. Here are 
F some of the features that will make your product 
FLUID POWER CONTROL calcd valve sal peereee camsieed tasone cage 


unit; Versatile Application on any type of machinery 





aR. For 
parallel 


RESERVOIR (ALUAaINUM 














SURGE CONTROL VALVE 























_ Pump, valve and oil reservoir are all combined into a or equipment; Multiple Use of one installation with 
n and} single compact unit that mounts on the front of the tractor multiple valves, combinations and oil circuit varia- 
costs, | behind the radiator guard. This new “closed system” design tions; Positive Fingertip Control results in a high 
A meri- es . . d degree of operating accuracy and precision; Easily 
ienced | completely eliminates long suction lines, reduces the hazar Installed and adaptable to a wide choice of mount- 
ady to} of leaks and assures greatly increased speed and efficiency. ings; Low Maintenance and Long Life under the 


equip: | In addition, the entire unit is skillfully engineered and pre- most adverse operating conditions. : 
indard Write for complete information about makin 


sh any | Cision built for utmost simplicity, easy servicing, and long, your products easier to design, manufacture, sell an 
»ptical trouble-free operation. service. Ask for Bulletin B-1152B LaPlant-Choate 


r own Manufacturing Co., Inc., Cedar Rapids, Iowa. 
YORK] 
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tronic 

earomative stampings 

, and television chassis... 
Garrett can fabricate 

them better and cheaper 

than is possible in your 

own plant. Years of ex- 

- perience and modern 
high speed equipment 







SOURCE FOR 
ALL PARTS 
YOU NEED 


CK WASHERS 


h carbon steel, 
em aluminum, stain- 
less steel, mood! metal, 

ing lock washers - - - 
Snished or a with 
jum, nickel, : 
ete. Also Garrett : 
Aluminum Spring Loc 
Washer—light in woe 
with strength of steel. 































specifications 
regular steel spring steel, 
stainless steel, rass, 

§ bronze, 








1, brass, chrome .-- 
ean be parkerized. 













small port for 
pe nr instruments, 









d deliveries 
pepeagh? Auished to your 


SPRINGS 


Lae Flat and coiled springs 


to meet every require- 


ment.Every Garrett spring 
MANUFACTURED BY 


has controlled tension 
GEORGE K. GARRETT CO., INC. 


built into it to assure 
PHILADELPHIA 34. PA 






satisfactory performance 
under all conditions. All 
types of flat springs - -- 
coil springs — compres 
sion, extension . . - made 
of round, square or rec- 
tangular wire. 






\ MANUFACTURERS ~ 


OF SMALL PARTS 








surfaces of ball bearing races, 
thrust washers, etc. Machine has 
30-hp motor driving two 30-in. disk 
type abrasive wheels. Continuous- 
chain feeding fixture carries parts 
between abrasive wheels from mag- 
azine loading fixtures. Fixed tung- 
sten carbide anvil and reed-mounted 
movable anvil which actuates air 
jet to Airlectric gaging head con- 
trol feed mechanism of grinding 
wheels to control size. Max produc- 
tion, 30,000 ball bearing races per 
hour. Machine handles work from 
% to 9%-in. diameter and from ¥; 
to %-in. wide. Dimensions from 
piece to piece held to 0.0005-in. 
Charles H. Besly and Co., Chicago, 
Til. 

LAPPING MACHINE. Rotary model uses 
24-in. diameter lapping plate on 
vertical spindle. Powered by %-hp, 
220, 440 or 550-volt, 3-phase, 60- 
cycle motor driving plate at 140 
rpm through worm gear reduction. 
Dimensions: Plate height from 
floor, 37% in.; base, 24 by 24 in.; 
shipping weight, 625 Ib. Available 
with plain or grooved lapping plate. 
The Taft-Peirce Manufacturing Co., 
Woonsocket, R. I. 


Sound Transcribing 


MAGNETIC FILM RECORDER. Synchro- 
nous motor-driven, 16 mm unit for 
high fidelity recording. Film speed, 
72 fpm; frequency response, plus 
or minus 1 db from 50 to 10,000 
cycles; flutter, 0.15 to 0.25% us- 
ing two separate flywheels and 
tight loop system; capacity of reel 
feed and take up, 2000 ft. Auto- 
matic interlock prevents erasure 
while reversing. Total harmonic dis- 
tortion while recording and repro- 
ducing at 400 cycles, less than 4%. 
Movie-Mite Corp., Kansas City, Mo. 

MAGNETIC TAPE RECORDER. For inven- 
tories, recording conferences, train- 
ing, entertainment, etc. Full hour’s 
recording provided by 1200-ft tape 
which can be reused. Includes sim- 
plified tape threading, single con- 
trol for tape transport mechanism, 
neon light to indicate vrover re- 
cording level, and high-gain ampli- 
fier and PM speaker for playback. 
Allied Radio Corp., Chicago, Ill. 


Woodworking 


BAND SAW. Model J-120 20-in. saw 
has cast iron base, steel frame. Ta- 
ble measures 24 by 24 in., is sup- 
ported on double trunnions to give 
tilt of 45 degrees right and 12 de- 
grees left. Hinged table section pro- 
vides for easy removal of blade 
without twisting. Includes counter- 
balanced top guide, foot brake on 
lower wheel. Yates American Ma- 
chine Co., Beloit, Wis. 








Here’s News 
of Importance 
to All Quantity 

Users of Springs 


IF you are a user of large quantities 
of precision springs of any type we 
have a proposition that may very 
well result in a substantial reduc- 
tion in costs for you. All we ask is 
the opportunity to have our engi- 
neers go over your spring require- 
ments. Our experience indicates 
that the application of our “know- 
how” and modern facilities can 
often result in lower costs through 
improved manufacturing methods. 


Good examples of our ability to 
save important amounts of money 
for our customers are the springs 
sketched above. In each of these, 
improved forming methods deVel- 
oped by Accurate reduced costs to 
a fraction of what they had been. 

Now, we would like the oppor- 
tunity to do the same for you. 
There’s no obligation on your part 
so write today. 





COST CONSCIOUS QUALITY 
Since 1930 


ACCURATE SPRING MFG. CO. 
3813 W. Lake St. © Chicago 24, Ill. 


Springs, Wire Forms, Hlampings 
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